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rly is 


Mr, Thompson, the author of these 
books, ia not an ordinary teacher of 
mathematics. He has had many years 
i ig students the kind 

jing they need in 
practical work. He presents each practi 
cal method and problem in the clearest and 
implest way. He gets right down to the 
14 of information that you need in your 
daily work. . 
‘Don't let appearances fool you, mathematics is 
sy. You can get these books on approval and see 
for yourself how much enjoyment you will have while 
xetting this valuable training and solving interesting 
practical problems that puzzle your friends and fellow 
workers. In no time at all you will be tackling with ease 
the most dificult question on this subject. 


ET an important job in America’s war industries— 

‘and prepare for the coming opportunities after the 
war—learn mathematics. Mathematics is the basic re- 
quirement of all mechanical and scientific work, and of 
all business or industry based on science. Without 
this essential knowledge even the most capable man 
is left behind while others forge ahead to better jobs, 
bigger contracts, more money. You need mathematics 
to understand all technical work, to supervise operations, 
to improve, speed up and check on your work and the 
work of others. Such basic training is quickly recognized 
today and gladly paid for. It singles you out from the 
crowd and gives you an advantage whether it is a matter 
of a job, a promotion or a contract. 

Now you can learn mathematics by an easy inexpensive 
‘and time-saving method. This very simple and extremely 
interesting course in book form has been prepared for you 
by an expert who has devoted a lifetime to teaching 
practical men the fundamentals of this important subject. 


MATHEMATICS FOR SELF STUDY 
starts right from the beginning with a re- 
view of arithmetic that gives you all 
special short cuts and trick problems that 


save countless hours of your time and 
make you more valuable to yourself 
and your job. Then these books go 
right into higher mathematics and 
show how simple it is when an ex- 
pert explains it for you. 


Starting with a quick 
Teview of principles, this volume 
presents all the spec 
methods used in bus 
dustry which every. practi 
should know. Fundamental in all 
computations in engineering, both 
‘military and civilian, Essential 
methods for rapid calcula 
tion such 


juired in machine 
work. Hundreds of 
other applications 
to technical work, 

L Starting with sim- 

ple practical problems, this 

book shows you, step by step, 

how to apply algebra 

most complex proble 


THOUSANDS of new jobs are waiting for trained ment 

Every industry is working at top capacity to meet the 
needs of our gigantic wartime program. Trained mechanics 
and technicians are in urgent demand, After the war, peace- 
time needs will be as great! 

‘And in the best of these jobs, the jobs which offer the 
highest pay and the greatest assurance of steady employ- 
ment, a knowledge of mathematics is required, because 
mathematics is the foundation of all technical work, Give 
yourself this basic preparation now by this quick, 
sive home-study method—a complete mathematics 
in five volumes, 


by J. E. Thompson, 


(Continued from facing cover) 
Ive problems which are involved in all military and is 
rk, relating to i 


ete, 
in drafting and engineering. It 
triangles, circles, and the many other geometric figures that 
are basic to engineering design, Sheet metal worl 

portant in airplane construction, 

these principles. So also is the 
which is the major activity in shi 
erties of circles and spheres exp! 
apply directly in navigation, 


: This volume makes easy the principles 
shows you how to use tables that 
Practically every problem in ma- 
chine work, land surveying, mechanics, astronomy, navigs 
tion and range finding is solved by methods of trigonometry. 
‘These methods are explained here in the most simple way 
with actual examples of calculations of height and distance 
they are applied directly to the sighting of guns and the 
rmination of the position of a ship at sea, the construc- 
tion of buildings and fortifications, the cutting of gears, etc., 
etc. All necessary tables for making these computations are 
furnished in 1 
of thi 


laying out of ‘ship hulls, 
construction. The prop- 
ined in this volume also 
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.S. in E.E., A.M., Dept. of Mathematic: 


ratt Institute 


ring calculus inthis 
it will enable you to 
can be solved in no other wi 

with rate problems, It 
ing objects moving with 
. It also enables us to find the most 


Typical 
the velocity with which » man supported 
path 
ie work done by expanding gas or steam (which is 
directly in the design of rifles and cannon). 
These ore but a few of the hundreds of subjects simplified 
‘ond explained in this complete reading course in mathematics. 
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Free Examination Coupon 


D. Von Nostrand Co., 250 Fourth Ave., 
New York 3, N.Y 
Send me MATHEMATICS FOR SELF STUDY in 5 vol- 
umes. Within 10 days Iwill either return the books 
or send you $2.95 os first payment or 
gate fot thrae mantis onl Fete price 
paid 


Nome. 
Address. 

City ond Store. 
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AUTO-LITE 


SPARK PLUGS 


JM SERVICE ON EVERY FRONT 


7 wen Ke 


“Dang it, Maw . . . Ah tol’ you to let go the crank when she back-fires 


“Plug-Chek" Inspection Service is the quick 
and accurate way of finding the spark plugs 
that are wasting gas . . . it puts the finger 
on faulty or improper plugs, may add as 
much as 12% to the mileage you are now 
getting from your coupons, according to tests 
by the American Automobile Association. 
Possibly all your present plugs need is 
cleaning or regapping —a “Plug-Chek” can 
give you the answer. But if new ones are 
needed, install ignition engineered Auto-Lites. 
THE ELECTRIC AUTO-LITE COMPANY 
TOLEDO, 1+ Merchondising 0 + OHIO 
BACK THE ATTACK—BUY WAR BONDS 


GREAT RADIO SHOW? 
STARRING 


KD GORDON JENKINS” ORCHESTRA IN 


c, 1044, Volume 145, Number 3. Published monthly at 359 Fourth Avenue 
"ga secoud-clasa’ matter at’ Dayton. Onie. Yearly’ sul 


iat 
at 


Life begins at 40,000 miles for many tires that 
\ might once have gone to the scrap pile. 


THB, Maske man (above) is 
scratching the tread off a tire, 
He wears the mask so it won't 
scratch him back. 

When he gets through this 
geratching, or buffing, the sires 
face will look like the next picture 
(2), frazzled and treadless. 

But—like any successful opera- 
tion—it means years of new life for 
the patient. And these B. F. Good- 
rich recapping operations are suc- 
cessful, often giving a tire as many 
thousands of new miles as it had 
run before, 

One of the reasons is that B. F. 
Goodrich recapping is supervised 
from the factory. Traveling experts 
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make sure that recappers know 
every step and use only approved 
materials, Among other things, 
the recapper must be expert at re- 
pairs—such as the one being made 
in picture 3. The repairs are made 
before the tire is recapped. 

When the new tread is on, the 
tire goes into the mold for “bak- 
ing.” When it comes out (picture 
4), the recapper knows that ic will 
give mileage and service worthy of 
the name B. F. Goodsich, 


If you are an “A” driver, recap- 
ping is the only way you may 
able to get a “new” tire for many 

also true for many 
divers as well. 


it’s just as important that this, 

tire be right as ic ever was. 
's why B. F. Goodrich uses the 
same synthetic rubber in recapping 
that has already rolled up 4 billion 
miles for the all-synthetic B. F. 
Goodrich Silvertowns. 

Help your country and help your- 
self, by getting your tires recapped 
in time. Ifa tireis foo worn it cannot 
be recapped—so don’t wait until 
too late. Have your B. F. Goodrich 
man check your tires now. The 
B. F. Goodrich Co., Akron, Ohio, 


FIRST IN RUBBER 


Buy Wer Savings Bonds and Stamps regularly. 3 


QIGHTER MOMENTS with 
fresh Eveready Batteries 


“It never fails... the minute | get in the 
bath, there goes the telephone! 


“Keep your eye on the Infantry—the doughboy does it!” The 
doughboys are ir erery front line drive. Are you in on every 
War Bond drive? 


MILITARY FIELD TELEPHONE EQUIPMENT calls for the 
kind of dependable power found in “Eveready” No. 6 
Dry Cells. 
That's why much of our production goes to the Armed 
Forces. The civilian supply is limited, 
so use yours wisely. However, after 
~ the war, there will be new and finer 
“Eveready” batteries...giving better 
service, longer life. 


The words™ Eveready” and “Ignitor” are registered trade-marks of National Carbon Company, Inc. 
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"WE'D RATHER 


say YES” 
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We don't like to tell people that 
they'll have to wait to get a home 
telephone. We'd much rather 
say “yes” to requests for service. 
That's the way it always used 
to be. 

But the needs of war still have 


first claim on available telephone 


equipment and on telephone 
manufacturing facilitiesandman- 
power. Delays in filling civilian 
orders just can’t be helped. « 


All of us telephone people sin- 
cerely appreciate your patience 
and understanding in 


‘ 


this war emergency. ® 
4 


BELL TELEPHONE SYSTEM 
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MONTHLY 
Mechanics & Handicraft 
A TECHNICAL JOURNAL OF SCIENCE AND INDUSTRY 


FOUNDED 1872 


VOL. 145 NO. 5 


CONTENTS /r novemBer, 1944 


Cover: Kodachrome by Erik Miller, 
Lockheed Aircraft Corp. 


The Weasel ¢ Goes _ _Anywhere. 
The Boy Who Built a Helicopte: 
The _B-29—Lone-Wolf Bomber. 
Tom Thumb Big Top.... 
Hand-Firing Glass Enamels. 
“Get Good With the Grenade” 
Rain Drops That Cost Billions.. 
When Fighters Turn Bombers. 
We're Winning the War on Rust. 
—But Don't Send Ashes... 
When Plane Cabins “Explode”. 


hutemobiles 


Gus Fixes Up a Retread.. 


140 


What to Do About Rough Idling. 144 
Useful Auto Hints.ssssssssssssssssssssssssssne 147 


Jlome and ne 


Model Barrage Kite. 
Jigs For Special Shaper Jobs. 
Homemade Jigsaw ... 
Restoring Old Scissors... 
How to Lay Up Your Boa 


. the First Element. 
T.R.F. Radio Receiver... 
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FAKE MEDIUMS, wholesale bilkers 
of the public for years, are now steal- 
ing millions by trading on the grief of 
those who have lost loved ones in the 
war. Julien J. Proskauer (left), past 
president of the Society of American 
Magicians, and Theodore Hardeen, 
brother of Houdini and board chair- 
man of the Magicians’ Guild, demon- 
strate the old table- i 
one of the more popular spiritu 
hoaxes. For a startling exposé of this 
flourishing racket, read Helen Wor- 
den's story on page 67, 


EDITOR 
ASSISTANT EDITOR 
AVIATION EDITOR 2... 
HOME & WORKSHOP EDITOR . 
ART EDITOR 


Charter Metendon 
+ Arthur Wokating 
©. B, Colby 
Horry Walton 
Corsten Gronde 


ART ASSOCIATES: Stewart Route, 
Somuel Dukler, Evelyn Cooper. 


PHOTOGRAPHY: W. W. 


five both old and new address. 


POPULAR SCIENCE 


“Aw, forget it!’ 


“DON'T TELL ME YOU NEVER HAD A CHANCE” 


“Ten years ago you and I worked at the same 
machines. We were both discontented. Re- 
member the noon we saw the International 
Correspondence Schools’ advertisement?. That 
woke me up. I realized that to get ahead I 
needed special training. When I marked the 
I. C. S. coupon I asked you to sign with me. 
You said, ‘Aw, forget it!’ 

“{ made the most of my opportunity and 
have been climbing ever since. You had the 
same chance I had, but you turned it down. 
No, Jim, you can’t expect promotion until 
you've trained yourself to handle bigger work.” 


There are lots of “Jims"—in war plants, 
offices, stores, everywhere. Are you one of 
them? Wake up! Every time you see an I. C. S. 
coupon, your chance is staring you in the face. 
Don’t turn it down, 

Right now over 100,000 men in industry and 
the Armed Forces are fitting themselves for 
the responsibilities and advancements of the 
Victory World through I. C. . Courses. 

You can join them, step up your “fire-power” 
on the p dictian dfn ‘get in line for promo- 
tion in the Service, prepare for tomorrow! 
Mark and mail this coupon, and find out how, 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7696-K, SCRANTON 9, PENNA, 
Without cost or obligation, please send me booklet and full particulars about the course before which T have marked Xt 
ip Vituing Bal 
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Coming Next Month 


DESTRUCTION IN CAPSULE FORM comes 
off U. S. production lines at the rate of 500 
cartridges a second. And this, mind you, is 
nothing but small-arms ammunition. Shells for 
big guns, torpedoes for undersea attack, and 
mines are something else again. This article 
tells about them all, with inside details about 
processes, explosives, and the various kinds 
of time fuses. 


WIDE-EYED EXCITEMENT will be caused 
among the kiddies this Christmas when you 
produce the easily made toys described and 
pictured in full color next month. There's a 
hen that ducks her head, flaps her wings, and 
bobs her tail; a cowboy who rides a buckit 
bronco; a monkey that pedals a bicycle and tips 
his hat. Besides the pictures, there are work- 
ing drawings, so you can start right in, 


WAR-FRONT REPORT gives you a new line 
on the Browning automatic rifle, called the 
“BAR” by the battle-toughened Yanks who use 
it. You have read about this great gun from the 
point of view of production and home-front 
testing. Now Allen Raymond, famous war cor- 
respondent, gives a firsthand account of the way 
the Browning automatic fits into the rough-and 
tumble pattern of combat. 


THE VICIOUS KINGCOBRA P-63, a dead- 
lier, faster plane than its smaller brother, the 
P-39 Airacobra, is next month’s pin-up in full 
Kodachrome color. It is a thrilling and indis- 
pensable addition to the beautiful series of air- 
plane pin-ups already published. 


INSPECTION BY MAGNETISM is accom- 
plished efficiently in many war plants. Hidden 
defects are made visible by magnetizing iron 
and steel parts and spraying on a solution con- 
taining particles that will be held by the mag- 
netic field built up at the edges of any fault. 
You can duplicate the method at home if you 
read this article. 


KNOW-YOUR-ENEMY idea is hammered 
home in an article for builders of model airplanes. 


| There are full directions for constructing a 


miniature of the German standard fighter plane 
ME 109-G—the familiar Messerschmitt. Ac- 
companying these are working drawings and a 
photograph showing the completed model. 


HUNDREDS OF OTHER PHOTOGRAPHS, 


| drawings, and diagrams, and scores of other ar- 


ticles of scientific interest add up to an issue of 
unusual interest. 
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TO THE MAN 
WHO WANTS 


SUCCESS 


after the 


WAR! 


you want success and 
| security when peace 
comes, prepare for it now. 
Make sure that you have 
the trained ability that 
employers will want and 
pay for in the post-war 
adjustment. 

As business converts back 
to civilian goods, there will 
be urgent call for account- 
ants, bookkeepers, salesmen, 
sales and credit correspond- 
ents, traffic managers, marketing men, secre- 
taries, office managers and legally trained 
executives. 

For 36 years, LaSalle has been training 
adults in their spare time for such positions. 


It knows how. It can train you—quickly, 
thoroughly, at moderate cost, without inter- 
ruption to your present work. 

Mark the coupon below for our free booklet 
about the field of your interest. It costs noth- 
ing to get the facts and they may lead you to 
larger security and success—now and after 
the armistice whistles blow. 


LASALLE extension UNIVERSITY 


A 


417 SOUTH DEARBORN STREET, 


Institution 


DEPT. 1183-R CHICAGO 5, ILLINOIS 


Iam interested in Boonkoepit, [nf tas 
knowing what your [J Salesmanship 0 Office Management, 1 Foremanal 


5 Business English 


training is and how it 
can help mein the post- 
waradjustment. Please 
send me your free 
booklet on the field I 
have marked at right. City and Stare -_. 
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P| {‘ to PROVE I can Train You 


J. E. SMITH, President 


Good Jobs Like These Get Into a Busy Field With 
Go To Men I Train a Bright Peacetime Future 
| trzeeneretearestoeciet BIG DEMAND NOW FOR WELL-TRAINED 
RADIO TECHNICIANS, OPERATORS 


Kow'to connect’the tree 3 

I will send you my Lesson “Getting Acquainted with 
Receiver Servicing" FREE, to show you how practical 
it is to train for Radio at home in spare time. It's a 
valuable Lesson. Study it—keep it—use it—without 
obligation! And with this Les- 
son T'll send my 64-page, il- 
lustrated book, “Win Rich 
Rewards in Radio” FREE. It 
describes many fascinating 
jobs Radio offers, tells how 
N.R.I. gives you practical Ra- 
dio experience at home with 
SIX BIG KITS OF RADIO 
PARTS I supply! 


HOLS P. Waves. 327 Madison 
Si. Lapeer, Michigan. 


My Radio Course Includes 
TELEVISION e ELECTRONICS 
FREQUENCY MODULATION 
‘Think of the NEW jobs that Television, Prequency Modulation, 
Electronics, and other developments will open after the wari 


1 will train you to be ready to cash in when Victory releases 
the amazing wartime developments for peacetime uses! 


10 Buy War Savings Bonds and Stomps regularly. POPULAR SCIENCE 


Open for Trained 
Technicians and Operators 
There's a shortage today of capable Radio Tech- 


nicians and Operators. ‘The Radio Repair Business 
booming. Profits are large. After-the-war prospects 


again available—when Frequency Modulation and 
Electronics can be promoted—when Television 
its postwar expansion! 


Broadcasting Stations, Aviation Radio, Police 
Radio, Loudspeaker Systems, Radio Manufacturing 
All offer good jobs to trained Radio men—and most of 
these flelds have a big backlog of business that built 
up because of the war. plus opportunities to expand 
into new flelds opened by wartime developments. You 
may never see a time again when it will be so easy to 
get a start in Radio! 


Many Beginners Soon Make $5, $10, 
a Week EXTRA in Spare Time 


‘The day you enroll for my Course I start sending 
you EXTRA MONEY JOB SHEETS that help show 
how to make EXTRA money fixing Radios in spare 
time while still learning. I send you SIX big kits of 
Radio parts as part of my Course, You LEARN Radio 
fundamentals from my illustrated. easy-to-grasp les- 
sons—PRACTICE what you learn by building real 
Radio Circuits—and use your knowledge to make 
EXTRA money! 


Mail Coupon for FREE Lesson and Book 


‘The opportunity war has given beginners to get 
started in Radio may never 

be repeated. So take the 
first step at once. Get my Les- 
son and 64-page illustrated 
book FREE. No obligation— 
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You Build These and Other 
Radio Circuits with 
6 Big Kits I Send 


SUPERMETERODYNE: 
CIRCUIT (above) Pree 


Riel practicer 


64 PAGE BOOK 
SAMPLE LESSON 


FREE 


er 


ARE YO! 
STRANGE IDEAS? Do amaz- 
ing thoughts suddenly enter your mind 
in the still of night? Have you ever ex- 
perienced a curtain seeming to rise in 
your mind and then, for the flash of a 
second—on the stage of your con- 
sciousness—is portrayed a dramatic 
event? Perhaps at such times you see 
yourself in a strange role surrounded by 
unknown personalities. Who has not 
awakened some morning with a partial 
recollection of a provoking dream which 
clings to the mind throughout the day? 
There are also times when we are in- 
clined by an inexplicable feeling to cast 
off our obligations and to journey to a 
distant city or to visit a friend. Only 
sheer will prevents us from submitting 
to these urges. What do these intuitive 
impressions, these impelling strange feel- 


EVER A HOST TO 


Your Intuitive Impressions 


Can You Explain. 


mean? Should we interpret these 
impressions as originating in an intelli- 
gence outside of us—or are they merely 
organic, the innate functioning of our 
own mental processes? Do not labor 
under superstition nor disregard what 
truly may be Cosmic Guidance. Learn the 
facts about these common experiences. 


Accept This Free Book 


Every inclination of self, which you sense, has 
a purpose. Nature is not extravagant. Every 
faculty you possess was intended to be exer- 
cised —1o be used for the mastery of life. There 
are no mysteries in life—except those which 
prejudice, fear and ignorance keep men from 
understanding. Let the Rosicrucians (not a 
religion), a world-wide fraternity of men and 
women, reveal astounding and useful facts 
about you. Write for the free, fascinating book, 
“The Mastery of Life.” It tells how you may 
share in this age-old helpful knowledge. 
‘Address Scripe: A.H.K. 


Tbe ROSICRUCIANS * AMORC * SAN JOSE, CALIFORNIA 
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HE Mailed This Coupon 


J. G. O'BRIEN 


Atlas Champion 
Cup Winner 
‘This is an ordinary 
shapshot of one of 
Charles Atlas" Calle 

forulan pupils 


Prize-Winning 


Body ¢. 
§ Gave Him / 


~~ 


G. O'BRIEN saw my coupon. He clipped and mailed it, He 
got my free book and followed my instructions. He became 
‘a New Man. NOW read what he says: 


Look at me NOW! ‘Dynamic Tension’ WORKS! 
I'm proud of the natural, easy way you have made 
me an ‘Atlas Champion’! J. G. O'Brien. 


“Pil Prove that YOU, too, can 
be a NEW MAN” 


_j,(lon't care how old or young you are, or how ashamed of 


If you ea 


MUSCLE to 


ints So old Bane. exer ‘i 
si efote 1 fet thang with 300 Tl have Sout 
"ot magelet 


winner 
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¥ ‘develop: sour strength through 
EDyninle Fomion!* You'vingy iiss he DOMNT mucicnnct ne 


nieetven bouy-—wateh it increase and mulliply double-quick inte real, solld LIVE 
LE. J SHARLES ATLAS, Dent. a1, 


be xtc mo" metinod of re i teak fo 
inte atthe ay—waiking, bending” oer, | Ets, Roth 


ee Ae 
FREE BOOK ““so'tusen™” | I 


Packed with tnapirational pletures of myself and. puplls—tel- 
lows who became NEW MEN in strength, my way. Let me show 


eiaed e's 


(tiedse ‘int’ ae wride pista’ 


2° real thrill, send for this book fod 
CHARLES ATLAS, Dept. IL, 115 E. 23rd St, New York 10, N.Y. 


FREE RECORD 


\ OF INVENTION 


Movements 


CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 


REGISTERED PATENT ATTORNEYS 
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INVENTORS 


NOW Is the Time to 
PATENT, and SELL Your Invention 


Now, more than ever before, is the right time to patent your invention. Why? 
Because manufacturers everywhere presently engaged in war production are looking 
ahead to the future by buying up patent rights now, so they will have new and 
attractive items to make and sell for civilian consumption as soon as the war 
over. This is what happened during and after the last war, Hence, the amart thing 
for yor to do is to look ahead to the future too Protect your invention and,your- 
sell by applying for a patent now. 


Patent Guide Shows What To Do 


Our ‘Patent Guide for the Inventor answers many important questions concern 
ing Patents that inventors constantly ask, It tells what facts, details, drawings 
sketches, etc, are necessary to apply for a Patent; how to protect your invention 
through dated and witnessed disclosure; how to do this AT ONCE to safeguard 
your rights; how Patent Office Records can be checked to determine whether the 
invention is probably patentable before filing fees need be paid; discusses costs 
involved and a practical way these can be paid ax the application progresses. It 
tells how some inventors secured Bnancial backing, how many simple inventions 
have proved large commercial successes; how Patents covering improvements also 
can be ‘profitably utilized and marketed: tells countless other facts of interest 


Why You Need Expert Assistance 


‘The Patent Laws were enacted for your benefit—to give you protection for the 
features of your invention which are Patentable. But these features must be 
legally and concisely set forth in the form of “claims.” This phase of the pro: 
cedure is x0 complex that the Patent Office advises the Inventor to engage a com: 
petent Registered Patent Attorney. We maintain a large stafl—carefully trained 
Fegistered patent attorneys—expert draftamen—experienced searchers—to serve you. 
‘We have been serving inventors for more than 20 years. 


Take First Step Now 


With the Patent Guide you will receive also Free 
a “Record of Invention” form which will enable 
you at once to establish the date of your inven 
tion, before you file your Patent application. ‘This 
step costs you nothing yet may be vital to your 
success. Remember—in Patent Matters, ACTION 
is IMPORTANT, Delay can be costly. Mail the 
coupon in an envelope, or paste it on a penny 
postcard NOW, 


CLARENCE A.O'BRIEN 
€ HARVEY B. JACOBSON 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Registered Patent Attorneys before the United States Patent Otfice 
42-1 Adams Building, Washington 4, D. C 


Please sent me your 48-Page “Patent Guide for, the 
Invention “form PREY. This request doer not 


(Worthy of 
Your Trust. 


Address. . 


(Please write or print plainly.)enaaeemeet 
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Copy this girl and send us your drawing—perhaps you'll win 
a Complete ART COURSE FREE. 
FIVE PRIZES—five complete art courses FREE including 
Drawing Outfits (Value of each course, $215.00). 

FREE! Each contestant submitting a drawing of sufficient merit will get a 
grading and our opinion as to whether his or her talent is worth developing. 
Vocational Training for talented artistic persons is of tremendous 
importance. Almost everything must be designed before it can be 
manufactured. Only talented persons can be trained as designers 
and illustrators. Splendid opportunities are available for trained 
Commercial Artists. Many of our former students are earning ex- 
cellent incomes in both war and civilian industries. Here's an op- 

portunity to test your talent FREE. 


1, Mak 
high, 
2. Use only pencil or pen. 
3..No drawings will be returned. 
4. Print your name, address 


ceived by Nov. 30th, 1944, 


Prize winning drawings will be 
selected by our faculty. 


11144, 500 South Fourth Street, Minneapolis 15, Minnesota 
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POPULAR SCIENCE 


TO PROTECT THEIR 


INVENTIONS 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
‘The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure—before 
you place your device in strange hands—that it is fully 
protected. A United States Patent gives you this protection. 
The first step toward inventive success—always is—and 
always has been, the application for a U. S. Patent. There 
is no other way to protect your invention in accordance 
with the laws of this country. 


MAKE THIS RECORD NOW 1; yo bave_an in. 
vention, and wish to secure it for the future, act at once, “Have 
dated now and recorded in our office. We will send you this FRI 
Invention Record Form for the purpose. Fill out the Invention 
Record Form fully describing the nature of your invention. Make 
a sketch of its main features. Mail it to us and we will record the 
date it, was received in our ofice. The earlier the date the better 
your chance of combating rival inventors. who may lay claim to 
Your idea later, Don't delay a single minute in taking thir 
portant step. Your shole future may depend upon it.” Mail the 
coupon for our FREE Invention Record Blonk and New FREE 
Book Today? 


HOW WE SERVE YOU AS REGISTERED 
PATENT ATTORNEYS Tre U.S. Patent Office 
strongly recommends—unless the inventor is familidr with such 
muatters—that he employ the services of ¢ Regiaterad Patent Attorney 
in the preparation of his Patent Application. We are Registe 
Patent Attorneys fully qualified to represent you at the Patent Office, 
‘We have had long experience in studying hundreds of types of 
inventions. This gives us the ability to judge your invention and to 
describe it accurately and convincingly in technical language. It 
wives us the perception to center arguments upon those details of 
four invention which, in our judgment, will be looked upon most 
favorably by the Patent Office Examinr. 


‘Mail the coupon today for our new FREE Book, “How 
to Protect, Finance and Sell Your Invention,” and our 
FREE Invention Record Form—maybe this step will 
pave the way to future security for you and your 
family, Act Today! 


= ical fata eh Wise Bs 
Sass wa te foruee Sut 20g hve 
7 ee en 
‘the security and fits you are seeking. 


McMORROW & BERMAN 

Patent Attorneys 

1423 Albee Building 4% 

Washington 5,D.C. ¢: 
NOVEMBER, 1944 
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Invention Record 


Know How Successful 
Inventors Protect ond 
Sell Their Inventions 


your invention. 

How to protect yourself in 

making royalty agree: 
nts. 


Had_Never Written a Line 
Sells Article Before 
Completing Course 


“Before completing. the NILA. course, 
1 sold a feature to Screenlend Magazine 
Jor $50. That resulted im am immediate 
‘assignment to do another Jor the some 
‘magazine. After gaining confidence with 
Successive ‘feature stories. am now 
working, indo the fiction, feld., Previous 
fo enrlling in the NEAT had never 
Gene E. 


W y Can’t 
You Write? 


I’s much simpler than you think! 


aoe eek mele oe 
> rier ey UT ERLE prea 
by so-called “unknowns,” Not only do these thousands of men 
aa eee eset oe 


The Practical Method 


Nevespaper work demonstrates that 
the way to learn to write. i by 
writing’ Newspaper copy desk editors waste no time on theories 
‘oF ancient classics. The story is the thing. Every copy “cub” noes 
through the course of practical criticism—a training that turns 


FOR DISCHARGED 
VETERANS 
uate ender 

‘Gt Bi. 
‘available 


‘oul. more successful authors than any’ wher experience 
"That is why Newspaper Institute of America bases its writ 
Ing instructions on ‘the Desk Method. It starts 


you writing in your own home, an your own 


the. very same kind of actual assignments. i 
metropolitan reporters, Thus you Jearn. by doing, 
{ne the individual styles of model authors 


Each week 


‘Ywur werk ic analysed constructively’ by: pra 
weters, Gradually they help to clarify” your own. datin fir 
Hiyle, Writing anon becomes easy, absorbing. "Profitable, tuo, a: 
You ‘eain the “profesional” touch that 

ets Your ‘material accepted by" editors 
‘Above all, You can see Eunstant proses: 
Week. by "week ‘as. sour faults. are co 
ected and" your writin ability’ rows. 


Have You Natural Abi 


Que Writing Aptitude Test will reveal 
whether or not yuu have ‘natural talent 


for writing, Tt will analyze your powers 
af bservation. sur imaxination and dra 
matics instinct. 


‘You'll enjoy taking this 
‘obligation. Sinn- 


15.) 


Xonaegth insta ot Ameren 
durPart Avan Nee vortesct, 

feed Ee lace te 

i 

Hi. 

Hs 

Sonerieht 18H Newspaper Inaitate of Amora . 
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++-and the 
errors it 
prevents!” 


BUSNEss men, secretaries, editors, and stu- 
dents rely upon Webster's Collegiate because 
it defines all the words most commonly used. 
‘Based on and abridged from WEBSTER’s New IN- 
‘TERNATIONAL DICTIONARY, Second Edition—"The 
and edited with the same 
1,300 pages; 110,000 entries; 
$4.00 to $8.75, depending on choice of bindings 
YOU MAY HAVE TO WAIT FOR YOUR CoPY 
Me roe 
Sereiranenr ines Pease ces 
Sd ee ar Sioa wil to bak 
See eee Ais me tot 
WEBSTER'S DICTIONARY OF SYNONYMS $4.00 
WEBSTER'S BIOGRAPHICAL DICTIONARY $6.50 
G. & C. MERRIAM CO., Springfield 2, Mas 


WEBSTER’S COLLEGIATE 


A Merriam-Webster 


..to go to College? 
-- or to enter a Profession? 


Accounting, Architecture, Nursing, Dentistry, 
Served Works untconathp. Beaniy Catears 
Optumttry, Embatming, Chiropody, Lan Medicine, ete} 


.. or get an Office Position? 


Tw get, anowhere, you practically MUST Saish 
tan you practically MUST nis 


rite plete eur. simplitied Hi 


ote, aa 


Ff Bist Enatewring 


POPULAR SCIENCE 


SPRAYBERRY ny TRAINING 


a CHNICAL 
LM 


KNOWLEDGE | > 


stiuep 


HERE'S THE ONE PRACTICAL WAY TO. TRAIN FOR 


BIG ae AHEAD IN RADIO-ELECTRONICS & TELEVISION 
JUST OUT! FREE! 


“How to Read Radio Diagrams and Symbols” 


Radio Set Ovid 
the quick key to analyzing any 

na clear, simple way that you un- Radio cireult. Includes trans- 
tand and remember. 


| Show You a New, Fast Way to Test 
Radio Sets Without Mfg. Equipment —escribing_ my 


= 
‘The very same Radio Parts I supply with your course i 

a Nic eee eat See area eee 

Spine (ae ay 

pa aig ae 

Fee eae eee cteey cceeetar see: | SPRAvBERRY acaDEMY OF RADIO 


Sex peat, Peek, 
Prepares You for a Business of Your Own 4 “thew fo MAKE MONE: 


or Good Radio Jobs...Civilian or Military. sabio.ELEcrnoxt PEUENISION,” and How 
READ RADIO DIAGRAMS 


my training will help you win higher rating and better 
pay. 
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covers many acres and thousands of square feet of modera 


laboratories, shops and classrooms. Many civilians and Serv: 
icemen received theie start in aviation from here. 


Expand your aviation knowledge by planaing now to enroll 
jin Acro ‘Tech's special, advanced cou is will insure 
Your post-war opportunities in the new "aviation age,” which 
‘will require trained, alert men by the thousands. 


You can do a better job in hastening victory by workis 
in a Los Angeles essential industry and taking Acro Te 
courses at the same time. The training is expecially laid out 
for the post-war aviation era~ investigate this plan. 


[New requirements by airlines, sevice depots, feeder lines 

land the need for new types of aviation trained men... has 

‘created many new courses now offered by Aero Tech. Always 

up-to-the-minute, Aero Tech eps ahead with special plans 
the "a 


perience ono 
_Kngetos oeport. 


Engineering ~ complete de 
7h projects oe carried out 
by Aero Tech students. 


oo 
Instruments —lotest type ine | Engine overhaul — oll mod- 
struments, gyros, autor ‘ern types of tadiol ond inline 
pilot vied for Waining. 


“gir vied for ramnng, 
Winter classes now forming 
‘Thousands secured their srt from this ine 
Tech is tac eae Free fn cope 

ty cas nw Bulletins NOW act today. 


‘Atiteuts teitey AERO INDUSTRIES TECHNICAL INSTITUTE 
Herbert W. Merle, Preside 


Vereron su 


Mak 
Saat samen SHOW CAR DS Enea 
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‘Train now for immediate futur. and POST-WAR 
A real opportunity for good earnings awaits reliable, 
ambitious, mechanically-minded ‘men who prepare 
NOW and get into Refrigeration and Air Condition- 
Ing. Thousands of war-worn mechanical units need 
servicing RIGHT NOW; new equipment must. be 
properly installed, intelligently serviced after the war, 
A GOOD field for GOOD earnin; 
Start now and trainin your spare time, ft need not 
Interfere with your present work. Here Is a. Bial- 
anced plan of practical training that offers you hom 
study followed by actual practice with real equipment. 
Since 1927 U.E.I. has been training thousands of 
tter pay in this growing field. Get this, 
* that leads to ‘opportunities for em= 
ployment or a business of your own after the Wat, 
Write for FREE complete details TODAY, 


UTILITIES ENGINEERING INSTITUTE 
Dept. 3114 1314 W. Bolden Ave, Chicago 14, I 


Scents cipertadies, sean patvar 
Career waiting. Photographers needed by 
suarapaperssadvertieres tn Dustoean, it. 
dustry, selence, Te. 1. graduates 
toe ‘rinsing cco from coat to coun, 
‘Qualify at America's large ‘old- 
PT _ extechoot eaident orhome study. 
FREE, catalog deseriben. commer: 
a cats portrait: motion pleture and eol- 

or ‘ouraes 
y. INSTITUTE OF PHOTOGRAPHY, 
pops 810 W238 Sts, New York te Ne E! 


ENGINEERING, Broadcasting, Serv- 


icing, Electronics, Aviation, Marine 
Baik nly. 


ce Radlett thoroud 
slent to 3, years" college radio work. “fil'Supenses low.’ Go- 
‘Vaiparaise Technical Institute. Dept. 503 Valparaiso, Ind. 
BOOKS FOUND FREE! 


What books do you want? 


Lowest market prices on al! books. No charge for locating old books, 
WARD-TO-FIND. or OUT-OF-PRINT 
SEARCHLIGHT BOOK CENTRE 


22 East 17th St New York City 3 
What Every 


Mason Wants 


We have Important Masonic books for 
Blue Lodge, Chapter, Commandery, 
Scottish Rite, and Shrine. 


OUR RITUALS ARE USED THE WORLD OVER 


EASILY«*° EXPERTLY 
PAINTED "LETTER PATTERNS 


SIGNS 


“THAT NEW MAN © EMPLOYERS are quick to notice 


when a new employee “knows his 
a casa a hes he is obeionsly an 
CERTAINLY “CATCHES | Ss cchsinrtacg 
round! 


ON’ QUICKLY!” © Such pln ade acral 


—and are most likely to reall 
places.” (That's true, too, if they they 
enter the Armed Forces—where 
trained men get higher rating, 
higher pay, and more interesting 
assignments!) 


* Would YOU like to become a 
trained man—in a few months time, 
at the cost of a few dollars a week? 
Then mail this coupon, and learn 
how an I. C. S. Course in your line 
of work, studied at home in your 
spare time, can lay the foundation 
for a successful career! 


* The worth of IC. S. training is 
proved by 52 years of service to 
nearly five million ambitious men— 
thousands of whom are today top- 
flight leaders in business and indus- 
try! For complete information, mail 
this coupon faday! 


SPECIAL 


INTERNATIONAL CORRESPONDENCE SCHOOLS TUITION RATES 


FOR MEMBERS 
OF THE 
‘ARMED FORCES 

BOX 7695-K, SCRANTON 9, PENNA. 7 

Without cost or obligation, please send me booklet and full particulars about 

the course before which I have marked X: 
TECHNICAL AND 


HELPING TO TRAIN AMERICANS FOR VICTORY 


TRIAL COURSES 


‘Binpector GMM: Signalman “Ej Hetrigeration 
‘BUSINESS COURSES 
College Preparatory  eleral Tar Coun 


hwstrating ) Foremanship 
“ont Accounting Good Beast 
CP Accounting  Sfamagice Aten at Work 


WOME ECONOMICS COURSES 
Advanced Dresamakiog 3 Here Diem 
B Foods and Cookery B Profeminaal Drecmaking and Designing 
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WILL HELP TO 
SHAPE OUR LIVES 


AFTER VICTORY! 


VICTOR J. EVANS & CO. WILL HELP 
YOU PROTECT YOUR INVENTIONS! 


For nearly a half century, this great firm of Reg- 
istered Patent Attorneys has been helping men 
just like you. ‘They offer advice on just how to 
o about getting a United States Patent ... the 
valuable monopoly that gives you “exclusive 
right to make, use or sell” your invention. Pro- 
fessional inventors invariably secure their pa- 
tents through a Registered Patent Attorney 
follow their example . . . it’s the surest, m 
successful way! 


GET THESE 


FREE BOOKS 


NOW isthe time! 


fet now peacetime products in- 
to the hands of an eager buy- 
ing public, your invention may 
bermore valuable then you ever 

a bie. Use this 


SEND COUPON TODAY! 


"| Evans & Co 


| SMALL CAPITAL — WORK AT HOME 
New miracle Plastics industry offers you unlimited 
Fisstics ‘Bosiness or prepare for postwar plas 

oyment, “Take your” place in the new Plastics, Kea. 


your own home. This new’ pl 
Mental technical knowledge ‘covering 3 


the Plastics industry” including all types "ot Plastics 


sound educational lan 
Consists of working ‘with many different types of Plass 
| ties materials~eeaching you 140 pap 


a ith your 
penny. postear 


GET INTO 


PLASTICS 


START 
YOUR OWN 
BUSINESS 


Get ‘started now in. your own, 


astics. Era. 
jow or the firs time you Ret practical training i 
an ives you the funds, 

ranches of 


"This is noes novelty progam ‘but a Test 
The actuate Practical work 


ication, shaping, form: 
menting methods, mold’ making. caste 
ct, Far jail ioformation sed This 
ime nan envelope or baile Om 


Bnishing, 
 compoun 


| DPLASTICS TECH cists’ Stone 


LAW. ws 


STUDY AT HOME fcfa"rinedsnsnomin hehe pon, 


land public life. Greater opportunitiesnow than ev 


preisrannrse neat, 
HE Write C.J, Oxmest, 


Artistic pins, ring 
Finest qual 


> WINDOW SIGN ‘LETTERS 


For, Store Fronts and Oftce Windows, Anyone ean, put 
them on. Samples furnished, Imitation gold and 


METALLIC LETTER CO., 441 N. 


YOU CAN BUILD 
FASCINATING EXPERIMENTS 


At home—In your spare time—you get real Radio experience — 


Nubthee many ftulo pars andaubasenbiies DeForsts | VETERANSE YOU GET “ALL THREE” 


] 1 
frisial equpment yen Gy petra abe) cre | Te Bilin Deine | WITH DeFOREST'S 
pends experiments You Ui ie | ig bitiee Doles : 
Hg Chet Swat efit ameter | ales Mtomis | Wore ah cn youth cmon of red 
ek pared under the supervision of Dr, Lee DeForest, often 
{el the “rate Hadi) ie‘ of “Uae 
‘Scrng home training flew aid » gestine T0-mm. DEVIC 
. tre pris (3) the ef ec stables 
ii i ood pores thal cxperent 
YOU USE “LEARN-BY-SEEING” gation. | Write for DeFora' big free bork, “VICTORY FOR 
OU" tat has helped may to ood ay Joe Ine 
MOVIES! Industrcs—others to prefered mlitary classifications atl 
others to ntereting, profitable sinaass of thir own, oe 
‘Rak of tho pleanure, a8 wel an bel fo sou can prepa fora bright future now “in Fo 
Tihs feo thea of i a —I Gime "at meno then pet 
fn Peture Projector ap exciting ried toraed_ 3" Redes «<7 
Soe THISISS. FEMS Son TSE, tronics jo with te be of DeFeet 
vel be vurprued how most faster = in 
lose Bewies help Youu feings you strated “HCTORY 
iRadjorHleetronie Bookie enorfal 
prod Jodge, No baton. Mail the eva tony 
seeremectas as Defers Tring Inn Inrin in 
Gaciae Stan and Television 
ANIMATED! Seccireuit c- J bs - 


iiona otherwise Biden from DeFOREST'S TRAINING, IN BE 
thereyes Yow get this bie Hao home 23641 N. Aaland Aves Cheags 1 oo, UA, 


Uplsleg afeentaneerthatvey ek 

BUORESEEOS, oct noe!” Bl Seod FREE sod WITHOUT OBLIGATION —itutated took, “VIC- J 

aaa TORY. FOR YOU" sod KiT/SUPPLEMENT, towing Row Home 
ova sad Home Laborsery ean spect my pecarston irs pce ag 

the Radio Electronic indus. 


DeFORESTS ' = = 


iy 
Oi wader Te chek bere for special information. 
iit veteran of World War If, sheck bere . 
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listen to this Record! 


SPEAK 
SPANISH 


FRENCH, GERMAN, OR ITALIAN 


Big opportunities awaiting Americans who speak Spanish. 
Learn as easily as a child learns—"'by listening" to these 
brand-new CORTINA recordings. 


Only I5 Minutes a Day | 


THOUSANDS have found it the most fascinating, most satis. 
factory method. Here is the quick, easy way to learn Spanish 
for PLEASURE AND BUSINESS.” INVESTIGATE! 


Sent on 5 Days Approval 


‘The Cortina Short-Cut™ tells jut 
Wz, what. you want to know. Interesting, 


AN OPPORTUNITY 4-MEN 


THE. FYR- FYTER COMPANY 
Dept. 92, Dayton 1, Ohio OOO 


YOUR ABIL TIES 
ANALYZED! 


| 
a = 


T am interested in (mark) 
(FRENCH (ITALIAN () GERMAN 


RAYE BURNS SCHOOL, Dept 


INDIANA TECHNICAL COLLEGE 


Address 


y 
ae 
Dance in § Days ... OR NO COST! 


NEWEST STEPS—Rhumba, Samba, Conga and Jitterbug 


Let dancing open the door to —alsothe ever-popular Waltz, 
Romance ‘aod. Happiness for Fox ‘Trot, and’ many old: 
oat Phissensaionntnew book time aviries. SEND ‘NO 
clpe you latest steps, MONEY! 

ey Tha Seis eee Act now, and we'll send 


ary book that offers a 4 
dancing. MAKE THIS TEST! YOU, 2 Bap 2 sitions 


jooks FREE of any extra 
Send today for Betty Lee's ‘Top Tapping, 
amazing book—it's packed full ing Steps.”" And re 
of diagrams and tellsin simple member~if not satisfied with 
language how to do the Jicer- results in 3 days yop may 
bug, Rhumba, Conga.’ Samba return the jad, your 
‘other exciting new dances money will be refunde 


(RA MONEY 
CR YOu wit 
Worn, 


fi moines | 
ayouwth refund purcnass peice? | | 
! 
1 
i} 


LEAF GARMENT €9. 
3213-19 VanBuren St, Dept, 64, Cnicago, 
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McGRAW-HILL BOOKS =< 
FLUNG, 


SIMPLIFIED INDUSTRIAL 

‘you quick working knowledge of 

“9 handle trade and industrial prob- 
iy ft to the day-to-day 

Diem met with Written plainly and under- 

ly expinint lc, precision Instrum 
Erigonometry, screw thn 
00 


MACHINE SHOP 


Teme: ‘develope 


‘and gearing. 281 


‘various 
Fis, types of work done, work holding methods. 
jo-follow instructior 15 pages, $1.25 


HOUSE REPAIR 


FOR THE AILING MOUSE. Bix 
kinds 


wi ices tact 

vation, une “of subatitute: materials; taking hin 

Fonger, eke. Covers everything. from cellar to’ roof, Inside 
358 


‘out. 389 pas 
SCIENCE 


enacvicn. puvstes. pacts! introston 
pein cane te ett 
Agogu ish umnninad he etre Seas 
be salen crmant Seneaterey setae 

= 


acticed in engigeering, technical work. nnd the 
servives, 363 pages, $3.25 
SOLDERING 
lov's, SUCCESSFUL, SOLDERING. Shows fully and 
oideting “conyers 
folders the 


‘he. special problems of toldering various materials 
on zinc, stainless steel, copper, aluminum. 


SEE THESE 
BOOKS FREE 


‘Send coupon for books of your selection. 
worth your while to sce just how cleai 
complete they are—how much they can give 
r your money. No advance remittance, 
ligation ; you merely agree to pay for or 


yous send the coupon today. 


~ 
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Mie 
A Primer 


Flortranies 


— make more money 


PLASTICS 


PLASTICS FOR INDUSTRIAL USE. Packed with 


‘Cssentials of plastic design and’ production. 429 pages, $2.00 


ELECTRONICS ‘ 


7 Sevgriys A PRIMER OF ELECTRONICS. An ABC book 
fo show any electrical worker or Tet ith 
‘application’ or operation of ‘ciectronic 

i ‘about. Gives you simply. 


fuse 
Bae a oc adel edly 
Fpaatees ustetenanwe om, ae wack 

Sere are soe api 
431 pages, $3.00 = - 


ject presented in 


Measuring 
how con 


R hem. which type for, spe 
cle’ fob. "Careltiy a Gefines' and explains tolerances, fimlts, 
includes many ‘practical “kinks ahd SUg= 


festions on inspection. 187 pages, 41.50, 


WHITTLING AND CARVING 


woopcanvina. clear. 
en. Goce. 


10 fipinins 
simple whlttling through rust 
Earieatures, ship-in-bottle, chip ca 
Sion, ‘Takes’ you successfully from choice of-a kite, the right 
ieee "of. wood, and a suitable subject, to the compl 

cle” Hundreds of Yo make: easy, mediumedificult, 
and ditneult. 295 pages. $3.75 


| McGraw-Hill Book Co., inc. 330 W. 42 St., New York 18, N.Y. 
| send me the books encircled below, for 10 day 
1 tion on approval. In 10 days I will pay for book 
| 
| 
| 


cents postage, or return them postpaid. (Po 
cash orders; same examination and return pt ’ 


12345 6768 9 


Name. . 


Address. 


City and State. . Maar 


Position. 


sess e++-PSM.11-44 
(Books sent on approval in U. 8. only.) 


$5,510,515 


an ARTIST! 


Spare Time For ai 
1 


FREE 
BOOK 


Get Ready Now fora Pleasure and Profit.” No obligation, STATE AGI gives 


Good Pay J lob WASHINGTON SCHOOL of ART, stuaio131:x Hletails 


1115—15th St, N.W., WASHINGTON 5, D.C. 
with a Peace-Time Future 


12 WEEKS 


TRAINING 
Here in Coyne Shops 
“Learn-by-Doing' 


Don't be caught napping. Preoare for 
oad epenial fos ow die wll sul be 
"good 


More ood Jobe now In. Drafting. Lear AT 
Send post FREE SAMPLE LESSON snd 


pois roMICAGO, TECHNICAL COLLEGE 


J- STATE COLLEGE 
B. S. Degree in 27 Months 


year courses th 
‘iets Thali, 
iglneering Husiness “Admin: 
ecreturial Belen 
teat poet tin 


REAL OPPORTUNITIES Special Prep. 1 

FOR THE RADIO TRAINED MAN Loy 

Eres fo ta ca EG eh 
Eahiets tie vo hadobietromier ia YO 


We train, you on a re 
‘Sound equinment om en 


ind experi it need nth see 
St al ecg theory and only ive that wih te ners 
You et practical training in afew weeks. Right now Tm 
Siualeg extra training in industrial Electronics st m9: 
‘ont. We also have facilities for physically disabled men. 


EARN WHILE LEARNING 


rage sing revives ile sTuY ENGIN N EERI NG 2 WOME 


ered Educational Institution 


1, tells all about py big Chicagg shops and m: 
jane to help jou get ahead. Packed with 
radente-gt work int 
‘New Boo! 
fale om how 


help you Stara AViietarn orm 
REE EMPLOVMENT SERGICE 

SMR RUC ER TY ‘make food money! Now Tth Industry tn wages! 

OMAKE SURE You GET MY Re jew home, study Baking Course 


ihe coupon today. 


I TEMS, Pres Radio Eecirnic i. COYNE ELECTRICAL SCHOOL 
Dept. Sl, Chicago 12. 
Tay acess of your 


ROCKET YOUR AMBITIONS tn 
hinge pou wand! ania Fear 


ADDRESS. 
@ GREAT KEY THOUGHT, Atlantean 
Sea-0, marrisbure, Pa: 


erry. % “1 STATE 
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ol w AUTO REPAIR JOB 
IS TOO TOUGH FOR YOU! 


ae 


Earburetor to. rear “end 
easier, better! 


this, great book for 7, days 
FREE! It's “headquarters” “tor 
200,000 tacts about service, repair, 
‘sdjustment, replacement, and tune: 
° Spon every ear ult trom, toss 
ice and repale through T9e2, The engineer-editors 
eivatne 80 Sf MoToR Magazine built thir 

erin Manual for YOU. by collecting and hard ‘work it suves—youll never 

2 Organizing all the vital inferma- again want to be without iti 


2 
ne oe notusin’ Theg ey patace te SEND NO MONEY 


s ehuten & Bi facts Into this ONE amazing Work: 


sirements..¢ a ‘T-Day Free Examination 
More Than 1,000 Pictures! | Don’t send any cash—unless you 


se ata ah ion 
gamete Heros nv7o.nrracn xa Bg rg! ml 
ee Pt eee Ry 
ene sa Be a 
: Srl erinersae 
———4 trong. built for Years of daysin= SW A foToR Book 
ie a a SO aaa el Sak 
TR mate onven, rte ee 


MAIL COUPON NOW FOR 7-DAY FREE TRI: 
Same FREE 7-Day Offer Applies on Ar, New Yok 2,1. 


‘once: (check box opponite Book you want), 
MoToR’s TRUCK REPAIR MANUAL FO motets sure, Reraun tetartinon has blue 380 
For mechanics, truck specialists A. euivery charge with final payment (45.38 tp ail) Other- 
a a “4 ‘wise I will return book postpaid in 7 days. (Foreign price, 

emit $7 cash with order). 
Ty MeToms PRUCK REPAIR MANUAL. (Described 4f 


nal payment (68.38 in 


All typee_ Gasol Dostpaid in 7 days, (Fi 


tine Engines, Di 
Ft 


Print Name. 


rakes, Steering. etc. I 
ALSO SERVICES many buses The 

farm and Industrial tractors,” con: 

{factor and Toad ‘building equipment, Sag 

fon ail parts deserted ia ManuSl) manuatsasture high stand= 

Checkbox in coupon at Hight. ara of repair works 
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SEND FoR THis 
TIME SAVING 


dé¢PRACTICAL 


ELECTRIC LIBRARY 


Figures Ohms, 
Watts, Amperes 
Volts... Quickly! 
=| | Any Ohm's Law 


“4 
a2 Problem solved 
= 110% with one setting 


“Te a 


ae f slide. All val ect reading. (44@"x9") 
AnswersYOUR y~ + |b Send ony oe in coin to cover cst of anion 
QUESTIONS. OHMITE MFG, See ene ® Chicago 44, 111, 


WHAT EVERY 
ELECTRICIAN 
WANTS TO KNOW 

nd In AUDELS ELECTRIC LIBRARY. Electrictty | 


ANC. rnciea Tale Wade talorouiion Tor WS | 
ALL electrical workers. bes 


SG fae, at pe A ME 5 
a ae Me a ce 
Vite FODAY ir Pere Poder ssa'FHEE TRIAL ote, | Beauee West Monroe Ste AN Once 
aubEt Publishers, 49 W. 23rd St, New Yorn 10, 8. ¥. 
Ae poem inca ae mee noe ee 
nk amen Varn Gee eae OS at 
onetime alamo vance 


Eelove doe for one’ 
Points and your name with # | 
od bled written oh 

Name, 


Address 


Employed by. 


sae eiey 
AVE ie ae s anak id 
BE_A_PERFUME DISTRIBUTOR! 


DON'T WAIT UNTIL THE WAR IS OVERI 


Since 1929 Curtiaa-Wright Technical Institute has been spe- 
lising in modern. progressive taining lor Aerocautical 
Engineers and Master Aviation Mechanica (n0 fying 

involved), Prepare now lor your Aviation Career. 


EYEGLASSES BY MAIL: 


S195 Fae Cet 8C Xxo wo monty 


ADVANCE SPECTACLE COMPANY 
BE READY! The opportunities are great today | 537 South Dearborn Street 
| eMIcAco Linots 


GRAND CENTRAL AIR TERMINAL 
GLENDALE |, CALIFORNIA 


MAIL THIS COUPON TODAY! 


Resitrar, Cartan Wright Tethaical Intute, Grand Cantral Air 
Terminal, Glendale (1), California. Please vend information 
ty tated aang Aiton Teinig, VRE 

er wlthoat ligation... Dept. PSI ‘enough wood to pay for 
ftselt quickly. aatly 
moved while attached. Big 
heavy blade. FREE details, 


OTTAWA MFG. CO. 
WHLIOL Oak Ave., Ottawa, Kant. 


Ce 


» Leaders in science and industry have long been saying, “Keep your eye on Plastics,” 
But now the time for action has arrived. The future of huge possibilities has already 
begun. Developments in Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes in peacetime production of thousands of products. 


‘Today there's a big need in vital war production for those who 

are trained in Plastics. From one to a hundred articles made 

of Plastics must be supplied for every man in our fighting 

forces. Start training now in Plastics Engineering, in spare 
time in your own home. Fit yourself for a responsible, well-paid position, Help 
to win Victory. And at the same time you will be preparing for even greater oppor- 
tunities when the war is over. 


There is scarcely an industry in which these so-called “miracle materials” will not 
psy, an Lage ced part. After the war many old materials, methods and skills will 

ye replaced, Acquire the all-important “know how.” Be in a position to step into 
one of the key jobs. 


Turn at least part of your leisure time into money. Qualify at 
home for a larger income in an interesting career. Build 
greater security for your future in a vocation that looms large 
= on the horizon of the new industrial era, Hours you might 
otherwise waste can put you well on your way toward lasting success. 


It's easy to find out about Plastics training. To get details and outline of study pre- 
pared by specialists, and about the schooi that has helped thousands to success 
during the past 46 years, write us or check and mail the coupon. Send today. The 
sooner you take this easy 
step, the sooner you will NING SI 
reach your goal and reap the sae 

First Easy Step 


rich rewards, 


AMERICAN SCHOOL OFFERS 
COMPLETE TRAINING SERVICE 
IN MANY SUBJECTS 


You who have not completed high 


AMERICAN SCHOOL, Dept. G846, Drexel at 58th, Chicago 27, Ill. 
TWuhout obligation, Please send FREE and 


= 
= 
o 
= 
ira 
Pr 
ing in college, a 
Ume'to gouwey toschool, can complete = 
Your education in your choice of many 
Subjects. Several of these are listed im 
the coupon atright, Check the subject 
invwhich you are inierested. film your 
name and address, clip and mail the < 
coupon today. « 


Dent. C846, Drexel at §8th Street, Chicago 37 
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postpaid, bulletin and deta 


Commander Pays Tribute to 
Photographer Harold Kulick 


Ir 1s with deep regret that I have been in- 
formed of the death of Mr. Harold W. Kulick, 

r correspondent and photographer repre- 
enting Popvtar Science magazine. Mr. Ku- 
Mok was killed when an aircraft of this com- 
mand in which he was flying as a photog- 
rapher-observer crashed near its home base 
after returning in a damaged condition from 
an operational mission over enemy territory. 
To secure pictorial coverage of B-26 ai 
P in action, Mr. Kulick willingly shared 
the risks of combat crewmen, His courage 
and devotion to professional duty in face of 
danger are a tribute to himself and his pro- 
fession. His loss is felt keenly by all person- 
nel of this command who had come to know 
him.—Samuel E, Anderson, Brigadier Gen- 
eral, USA, Commanding IX Bomber Com- 
mand. 


Readers of this magazine will remember 
many examples of the high artistic quality 
of Harold Kulick’s work. Associated with 
writer Hickman Powell on the Popttar 
Science war-front reporting team, he illus- 
trated such outstanding articles as “The Kite 
That Smashed Berlin” (Mar. "44), “Chasing 
Echoes on a Destroyer Escort” (April ’44), 
“What It Takes to Be a Thunderbolt Ace” 
(May '44), “A Fortress Lives to Fight Again” 
(June *44), and “Fighting at 425 Miles an 
Hour” (Aug, ’44).—Ea. 


Bombay Man Suggests a 
Toughen-up Exercise 


IN A recent issue of Porutar Science, in 
the article “Can We Make Our Soldiers 
‘Tough Enough?" there are given 12 Army 

exercises, which, aft- 
er trying, I liked very 
much. But still I 
think that one of In- 
dia’s best exercises, 
the “Asan,” has al 
‘most all the proper- 
ties of these dozen 
exercises plus one, 
the breathing exer- 


cise, that is better 

¢ than all the others. 
oe This is to be done at 
‘our Sa" -ovr tim sunrise, with the 


This model of a P-38, constructed by 


id 
PSM. features relractoble: wheels. (Letter Sslocl 


body facing the sun. I wish to let Americans 
know about it, so I enclose a diagram show- 
ing how it is done—M. J,, Bombay, India, 


Model of P-38 Lightning 
Has Retractable Wheels 


Te read Porutan Science for many years 
and constructed many of the projec 
tained in its pages. Now I believe I have an 
idea that you might wish to pass on to oth- 
ers who build from your directions, T've 
never heard of any solid-model airplane 
kits being offered anywhere that include 
retractable wheels. I have built from kits 
and from scrap wood about the house; and 
I like to have the models stand up while 
on exhibition and to be able to hide the 
wheels when holding the model out of a 
car window in “flight.” I used candy-sucker 
sticks as the struts.—J. R. L,, Pueblo, Colo. 


P.S.M. Hoarder Finds a Way 
to Aid in Paper Drive 


Ir I had been asked to turn in my car for 
scrap metal, I would have been less shocked 
than I was when you people suggested that 
I should give up my old copies of P.S.M. 
for the waste-paper drive. I ranted around 
home about it, pointing out to my long- 
suffering wife that the back numbers con- 
stituted the best reference brary a man 
could own. I simply couldn't let them go. 
Then the brains of the family came across 
with the swellest idea since the invention of 
the zipper. She said, “Why don’t you go 
through all the issues, and if there are any 
articles or pictures you particularly want to 
save, just cut them out? It won't hurt the 
old-paper value of what's left.” Well, I did 
just that—and presented a tidy poundage of 
Paper to the salvage drive—D. S. W., Mem- 
phis, Tenn. 


POPULAR SCIENCE 


~ twtie as good. Logelher/ 
_ROMA fir 


Makes Any Meat Taste 
Twice As Good! 


‘© matter what meat you like best 

turkey, chicken, roast meats 
or chops... they all taste lots better, 
when you take a glass of delicious 
ROMA California Burgundy along 
with them. ROMA wines are so good, 
many countries pay extra to import 
them. But you can have them every 


OMA Galifsne Win inde Pore day . . . for only pennies a glass! Get 
Burmundy, Zinfoodel . - - Champagne some today. If dealer is out of ROMA, 
enn La Hadsbrgs fone iy again, s00e: 


ABOVE ALL ELSE BUY BONDS! 


ROMA _Cbverizas Largest Selling Wises! 
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PYROIL 
IMPORTANT 


when your automobile was new 


VITAL today! 


There is many a car out of service today 
due to motor breakdown—and, often, it 
did not have to happen. A dash of Pyroil 
in the gasoline tank and crank case would 
have provided a lasting film of oil protec 
tion for the internal parts of the engine. 
Protection against hard carbon, gum, 
sludge and corrosive elements is still pos- 
sible. Ask your service man for Pyroil. 


Manufactured and Guaranteed by Pyroil 
Company, W. V. Kidder, Founder, 929 
Main Street, La Crosse, Wisconsin. 


YOUR GUARANTEE 


18 years’ acceptance by 
foremost authorities — race 
drivers — explorers — en- 
gineers. 


Keep Buying Bonds 


ROIL COMPANY 
‘Main Street, La Crosse, Wisconsin 


I want my car to last and run erly. Please tell me 
‘more about Pyroil and how it can accomplish this for me. 
N 


| 


I City or Town. 


Address... 


peak 
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You Might Try This When You‘re 
| Lost on a Lonely Island 


Peritars some of your readers would like 
to tackle this one. A group of shipwrecked 
sailors, wishing to know the approximate 
latitude of their island, constructed a pendu- 
lum from the anchors and cable of their 
lifeboat, and hung it from the top of a tree. 
Then the pendulum was set in motion. At the 
end of one hour, the pendulum appeared to 
have rotated three degrees in a counter- 
clockwise direction. Were they n 
south of the equator, and what 
approximate latitude? As their navigator 
possessed a chart, he could figure their loca- 
tion—C, E. M,, Lor- 
ain, Ohio. 


This is a variation 
of the celebrated 
Foucault pendulum 
experiment. The ap- 
parent rotation of 
the pendulum’s plane 
| of swing would be 
| counterclockwise, as 
required,in the south- 
ern hemisphere. Ap- 
plying the formula 
found on page 439 of 
“Physics for College Students,” the latitude 
would be approximately 11 degrees south, or 
about the latitude of the Solomon Islands.— 
Ed. 


Modern Abolitionist Wants 
New Term for Horsepower 


I as writing this letter in the hope that 
it may help publicize an idea of mine. I 
wish to form the S.A.T.HS.B.T., or the So- 
ciety for the Abolition of the Term “Horse- 
power” and Substitution of a Better Term. 
“Horsepower” in these days of high speeds 
and high altitudes seems to me to have been 
outmoded. Years ago, when the first auto- 
mobiles raced along at the incredible speed 
of 12 to 15 m.p.h,, such a term as “horsepow- 
er” was suitable, for a team of horses, if 
bred and trained right, could easily pull a 
carriage at such a speed for a short time. 
But on Dec. 17, 1903, this term received its 
| first blow, for on that day the Wright broth- 

ers flew the first heavier-than-air machine 
| successfully; and what horse could have 

pulled it fast enough and long enough to 
make that possible? Who will help promote 
the S.A.T-HS.B.T.?—W. B. R., Atlanta, Texas. 


POPULAR SCIENCE 


WRIGHT POWERS THE TONNAGE OF THE AIR 


HORSEPOWE, 


An aircraft engine supercharger is not a mysterious de- 
vice; it is simply an air pump. By compressing more air 
into a cylinder, more fuel may be burned during each 
power stroke—which in turn means greater output. At 
sea level or altitude, whether turbo or gear driven, a super- 
charger's sole purpose is to increase engine 

‘Although it takes power to pump air with a super- 
charger, the result is a dividend of free horsepower far 
‘exceeding the investment. Flight at high altitude is impos- 
sible unless the rarefied air is first compressed, while in 2 
Cyclone 9 at take-off, 100 HP spent to drive the super- 
charger rewards the engine with 500 additional horsepower 
athe cemnkabaft, ; 

* 


Superchargers, like Cyclones, poy their way. 


~~ 


‘A supercharger supplies combus- 
tion air ot greater density, per- 


set te GT oo 


Wright Aeronautical Corperetion » A Division of Curtis-Wright Corporation + Paterson, New Jersey 


MEET YOUR NEW NEIGHBOR... 


Your new neighbor, half way around the world, 
will be closer than ever with improved short wave 
radio communications. For instance there will 
be new light on “darkest Africa” and descriptions 
by explorers of strange tribal customs as pictured 
above will be sent around the globe through the 
magic of short wave radio. 

Here's a whole new world open to you. An 
African jungle ceremony is only one of thousands 
of universally important and exciting events that 
will be brought home through good short wave 
receivers. Hallicrafters’ equipment reaches far 


hallicra 


out and brings in high quality reception from the 
most obscure and distant points. 

Famous as builders of “the radio man's radio", 
Hallicrafters will continue to make the finest 
short wave equipment available. Wherever you 
are... whatever you do, be it business, science, 
industry, government, teaching, you'll want to be 
quickly, reliably and regularly informed of fast 
breaking events in the post war world. For youand 
your particular needs there will be a Hallicrafters 
receiver . ,.to help you meet and know your new 
neighbor, to help secure the peace we fight for. 


Ot; 


‘THE HALLICRAFTERS COMPANY * MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT CHICAGO 16, U.S.A. 


Ball Going Up Doesn’‘t (Does) 
Stop Before Coming Down 


I woutn like to answer J.M.K. in Readers 
Say. The ball thrown up does not rest mo- 
mentarily. That is an impossibility. Any 
object thrown into space always describes 
a parabola, At its highest point, the object 
changes direction, and its instantaneous ve- 
locity at that moment is zero. Problems of 
this nature are treated in detail in physics 
and calculus.—S, E., Linden, N. J. 


IN ANSWER to J.M.K,, the answer is evi- 
dently yes, The flaw in his reasoning was 
that a body stops or comes to a rest when 
all the concurrent forces on it total zero. 
‘The condition comes about when the vector 
force, representing gravity, has increased to 
such 'a point that it exactly equals the de- 
creasing vector quantity representing the 
thrust from the ground. Though this condi- 
tion occurs for an infinitesimal part of a 
second, nevertheless the body has entered a 
state of rest, i.e, equilibrium, and can cor- 
rectly be considered to have stopped.—H. D. 
B,, Great Neck, N. ¥. 


Happy Ending to a Story 
with Two Characters 


I am just dropping a line in to say how 
much I enjoy Porvtar Science. When the 
first of the month comes around, I follow 
the postman all over half the block begging 
him to tell me whether or not he has my 
PSM. before he gets to my house. Today 
I begged him to tell me if he had it and he 
finally gave it to me. I am just 12 years old, 
but I look forward to every issue. I sure 
do enjoy those articles about airplanes, and 
also Readers Say. Could you possibly publish 
mething about what 
the Signal Corps is 
doing at Fort Mon- 
mouth, N. J., as my 
father is in the Army 
there? I hope you 
will print this, as I 
would like to’ show 
it to my postman. 
How about a cartoon 
of me looking over 
his shoulder?—C. D. 
L, Richmond, Va. 


om 
Here you are—Ed. 
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New Booklet Shows You 


HOW 70 FlY/ 


r TO FLY A 
"HOW TO Ee ws 


Oc in. stamps oF 
For booklet send Ie fing. Pipet 
for (postition, Departmen 

oor Riaven, Pennsylvania. 


16mm. SOUND FILM—“The Construction of 
ight Airplane.” For di: ae I ints, 
ual 


ipervisor, Audio- 


State College, 
Pennsylvania. Oro 


PIPER CUB 


POINTS THE WAY TO WINGS FOR ALL AMERICANS 
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In the Shops of Coyne 


wre now in America’s leading field for a good Ma that 
Mill bs a goed job; with a real fature wise the pers 
over, Trained Electrical men needed now. They will be 


needed probably more in peace-time, Don't be one of 
‘the untrained men that have to compete with thousands 
of other untrained men later. Get your electrical train- 
ing now and be ready for real opportunities. Right 

xtra training in Industrial Elec~ 
harge. 


Till include 


Job Help After Graduation 


‘Many ambitious fellows do part-time work to help out 
‘with living expenses while trafning for big opportunities 
in Electricity. If you need this part-time work, my em- 
ployment Manager will help you get it. Also, lifetime 
‘employment service after graduation. 


LM Finance Your Draining 


If you are short of money I'll finance your training « « « 
then you can take 12 months to complete small monthly 
tuition payments starting 60 days alter your 12 weeks! 
training period is 0% 


Mail coupon NOW for my BIG, FREE 

"Gateway to 

Opportunity!" It's packed with facts 

f students at work in my. 

ps. I'll tell you about my “Pay 

raduation Plan” and other plans 

to help you. ACT NOW TO MAKE 

SURE YOU GET MY PRESENT 
GENEROUS OFFER! Sending for thi 
teresting, free book can be your firs 

ig step to success in Electricity. Mall 

the coupon today. 
M,C. LEWIS, President 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina, Dept. £4-73,Chicago 12, I. 


5 S, LEWIS, Pres 
Ee SNe ELECTRICAL SCHOOL, 

BS rept. 84-13, Chicago 12, 1. 
Dear i ese ‘pd me your BIG. FREE, BOOK and at 
fects “about radiuatto Baers 
‘Framing ia Taduseriat Biectromics sod pisss to belp'a fellow 
et ea 


NAME. 


ADDRESS. 


city. 
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Learn REFRIGERATION 
ane AIR-CONDITIONING 
START YOUR OWN REPAIR SHOP 


Exceptional opportunity for men of all ages up to 
60. No previous expetience needed, Our practical 
course is easy to grasp. A common school education 

suficient. Prepare now for after the war for 
2 big pay job or sare your own repair shop. 
‘The demand foe service mechanics is acute. 


“How to Make Money] 
with Simple Cartoons” 


likes to draw should have. 
ne obligations. Simply addr 


CARTOONISTS’ EXCHANGE 
Dept. 14411 Pleasant Hill, Ohio 


KNOW HOw TO 
Lead Others in Shops | 


protiems. n° inaustey 


Dept. 0-24, Toledo 4, 0. 


MAGIC LIQUID MAKES 


PHOTOS to 


PRINT ANY PHOTO 


on Paper,Cloth,Leather or Wood 
| SIMPLE, EASY TO USE 


Magic liquid takes only 2 minutes to repro- 
duce any snapshot you have on to Haton- 
ery, handkerchiefs, tes, searts, etc. Won't 
wash olf. Won't ‘hurt’ negative or fabric 
30s ued on. Personalize your belongings! 
‘An ideal eift. Complete outht enough 10 
emer JOO phoweeronly $1.00 postpaid. 
Sent .0.D. for $1 
‘misty PuoTo SURELY 
| 2835 N. Central Dept. 321, Chicage 34 


POPULAR SCIENCE 


JUST OUT! NEW FROM COVER TO COVER! 
AUDELS 


and AIR CONDITIONING GUIDE 


“AUDELS REFRIGERATION & AIRCONDITIONING GUIDE." for ENGINEERS, SERVICEMEN, SHOPMEN AND USERS. 
4 Books in One: covering the basic principles, servicing, 4 good book is @ good 

operction aad repair. fingers’ ends a comple! ONE VOLUME, the 
1, HOUSEHOLD REFRIGERATION necessary data you have been looking for on: MODERN 
2, SPECIAL REFRIGERATION UNITS UNITS, SYSTEMS AND MACHINES, REFRIGERANTS, includ- 


ing Freon, Quick Freezing, Lockers, Water Coolers and 
Se COMNERCIAS B OUSTAL  PETMEOATIO Air Conditioning Systems. 1280 pages, 46 chapters all fully 
4. AIR CONDITIONING SYSTEMS 


illustroted ond indexed for ready reference and answers 
A gold mine of essentiol important facts to your questions. Size 4% x 6Y4 x 134. Flexible covers, 


> bt >t >t 


REFRIGERATION f 


you will have at your 


ewes CUT HERE seme me 


Ath te See Jt! ‘MAIL ORDER 


p THEO. AUDEL & CO.,49 W. 23 St,,New York 10,N.Y. 
Please mail me for 7 days’ free examination the 
Wbooks marked (X) below. I agree to mail $1 in 7 
days on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 
iH T have paid purchase price. 
[lf Lam not satisfied with GuidesI will return them. 


ClAudels REFRIGERATION & Air Conditioning Guide $4. 
[Audele PUMPS, HYDRAULICS QAI COMPRESSORS 
WELDERS GUIDE. 3 


AUDELS 


MECHANICAL DRAWING COURSE | 
DRAWING and DESIGN 


EFRIGERATION 


and AIR CONDITIONING GUIDE 


‘& GROWERS GUIDES 
EERS and Mechanics Guides 


R 


Ooo0000009 DOOoDDoDD0000000000000 
pepSperer® preppepereeepeereeee: 


/ 


1280 Vols. 1, 
PAGES ILLUSTRATED I**"°- 

‘TO GET THIS ASSISTANCE FOR $@ COMPLETE 

YOURSELF MARK FIRST BOOK (X) PAY SpA 

ON MAIL ORDER COUPON NOW. ONLY Mo. 


‘THEO. AUDEL & CO., 49 W. 23 ST., NEW YORK 10, N.Y. 
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4 WAYS To Be 


Your Own Boss! 


Now, more than ever before, is the right time to 
start a small profite siness of your own... 
or train yourself for a practical money-making 

i pe independent. TODAY 
take your first step, without cost or obligation. 
Just mail coupon—and by return mail you will 
get full information on the courses listed here. 


ican EARN WHILE YOU LEARN 


Excellent teld for part-time work at bora 


Practical Course in HOROLOGY 


owing fel NOW: 
olay, Mail coupon below for FREE. 


PRACTICAL UP-TO- a 
| 


53 Easy Illustrated Lessons SF 


SELF-INSTRUCTION COURSE 
‘Teaches you the practical side of radio.. 
repair, ad 


profitable 


4 Key Making 
Misi Onder Basoesse 


Buy Wer Savings Bonds and Stomps regularly. 


~ feW TRIUMPH © 
OVER DEAFNESS 


few Maico hearing aid, just perfected, has 
New clearness, quietness, selectivity, power. 
Result of Maico’s unmatched experience in 
providing 90% of precision hearing test instru- 
ments used by U.S. Army, Navy, airlines, ear 
specialists 

Warre for free booklet, “Your Hearing —What 
Is It Like?” Tells of latest advances in analyz- 
ing and restoring individual hearing losses. 

MAICO CO., Inc. 

Dept. 21-A, 21 N. 3rd St., Minneapolis, 1, Minn. 
Let Maico bring back the sounds you're missing? 


POPULARLY 
PRICED 


ICTORY Flash 
i, and from 2 
ius exhausted, 


out 586,00 wort 
irtime' newest ‘ye famine Litted 
Svallable for civilian use without priority. 


THE AUTOMATIC ELECTRICAL DEVICES CO, 
34 E. Third St, Dept. 911, Cincinnati 2 Ohio. 
Four Freedoms Promised by the World's Gr 
Toro’, For shat purpose? Mow accomplished? “hese are the! 
Four Preegdans: Freedom from lenorance. Preedam trem Opersts 
‘and Freedom from Pain. Woul 
iy like to’bs tree of this suffering? Others have, YOU CAl 
EMURIA/ THE INCOMPARABLE. '60\ pages of ‘antwerk 
TpS3 ro'sucvive the coming Armageddon, Yow need thie message, 
Send one dime today. "No obligation. Write Dept. Q, 


‘AN EXTENSION SCHOOL OF LAW 
(G4@N. Michigan Ave, Chicago 1 


‘SIMPLIFIED ART ANATOMY OF THE HUMAN FIGURE | 


acaen, The book theyre (a megtthe 


FREE BOOK On Colon 


AND ASSOCIATED AILMENTS 


If aMicted with colon and rectal troubles, 
or stomach conditions, write today for 
large 122-page FREE BOOK. McCleary 
Clinic, H1171 Elms Blvd., Excelsior 
Springs, Mo. 


ARE GOING 
PLACES! 


PREPARE MOW To Go ALONG! 


Phastics, already proved in war, demonstrate their 


many advantages and varied uses. Now the plastics in- 
dustry looks forward to the postwar period when they 
will be used in countless new ways... improving old 


products, creating new ones. A growing industry needs 
men to grow with it. That's why plastics offer remark- 
able opportunities to persons of ambition and foresight. 


LEARN AT HOME—You can learn plastics in your 
spare time at home without interrupting your present 
work, The Plastics Institute has developed a thorough, 
easy-to-understand course of training, requiring no 
previous technical experience, It offers complete, au- 
thoritative training based on industry requirements. 


FASCINATING COURSE—The lessons are readily 
grasped and practical. Every step is made clear with 
graphs, diagrams, pictures. Actual specimens of plastics 
materials are furnished. A bi-weekly bulletin, “Plastics 
Trends,” keeps you posted on new developments 


Dept. PS-11, 122 E. And St., New York 17—Dept. PS-11, 221 N. Le Sol 


COMPREHENSIVE-—Learn the various phases of 
plastics from this course . .. materials, designing, mold- 
ing, fabricating, estimating and plant management. 
Acquire a basic knowledge of plastics that can be 
invaluable in preparing you to take your place in this 
great new industry, 


EXCLUSIVELY PLASTICS—The Plastics Institute is 
America’s oldest and largest plastics educational organ- 
ization which devotes all of its facilities exclusively to 
plastics. It is held in high esteem by members of the 
plastics industry. Many of our graduates hold respon- 
sible positions in the plastics field, 


START YOUR FUTURE—TODAY! Mail the cou- 
pon below now! We will send you an interesting 
booklet filled with valuable information on plastics and 
tell you how, at small cost, you can prepare f 
in this important industry. Don't put it off! 


Chicoge 1—Dept. PS-11, 186 5. Alvoredo, 


SPECIAL RATES FOR SERVICE MEN 


FREE BOOKLET 
Send For It Today! 


Gentlemen 


Nome... 
Street. 
City. 


Plastics Industries Technical Institute 
221 N. La Salle St., Dept. PS-11, C 


l 
| 
| on your training program. 1 understand there 
| 
| 


Mail in Bavetope or | 


4 paste-on penay postcard 
Please send me the bookler “World of Plastics” and information 
absolutely no obligation, [ 


Occupation. 


Zone. 


|G Veterans: Check here tor special information, 
If under 18: Check here for special book! 
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DRAFTSMEN 
NEEDED 


industry Is clamoring for 
‘hore dtaftamen, for the 


See 


jor advancement great 


Pett at Home in ply Time 
a.crattuman. 


greaberienee of artiste talent fy 
i present Job white earning: 
iow tn ‘rez Av. at 58th Sto, Cheage 37, i 
‘Gentle IEE information covering special traln- 
Ang in subjecie checked below. No sblieation ‘en ty" bart 


Hallway Tralnine 
Name... “ eR 
Address... 


Here’s How YOU CanTrain 

NOW in REFRIGERATION and 

AIR CONDITIONING and 

FINISH YOUR WARTIME JOB! 
he 


training ROW with the COMMERCIAL ‘TRADES IX- 
Birrgre“speclas warume sdaptations have opened up 
countless ‘new Nelda. for refrigeration 

Puture op} 
Learn 


ait 

tunities ‘are unlimited. ROW is THE | | 
feht here Jou are" in Your present job. 

low, profusely illustrated. ter: 

tat to do. "There is 

hovextrm char for etal shop and Taboratory taining 

er ex ructors. Tran now. Bo ready for 

{food pay lng position or x business of Your own, 


FOR COMPLETE DETAILS—MAIL COUPON TODAY 
TO SCHOOL NEAREST YOU 


fy 


COMMERCIAL TRADES INSTITUTE 


tet 


Buy Wer Savings Bonds ond Stamps regularly. 


5100 MOTOR-GENERATOR for $17:95 


WADE FOR U. S. ARMY TANKS BY WESTINGHOUSE 


Sther user amd make cary Profits sellin 
“Shipped Prepaid Yor $17.95 (Cash) oF €.0.0. on $3.00 Deposit. 


MIDLAND MOTORS, PS-744 W. ADAMS ST., CHICAGO 6, ILL. 


TAVELLA SALES CO,, 21.PA West Broadway, New York 7, N.Y. 


FORTUNE TELLING BY CARDS 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 
‘ART INSTRUCTION, INC., 11144 Art Instruction Bldg, Minseapelts, Mian, 
(Formerly Federal Schools, ine.) 


Learn to Service and Repair 
ELECTRICAL APPLIANCES 


Help Kidnays 
If Back Aches 


Dg you feel older than you are oF suffer from Getting 
Up Nights, Backsehe, Nervousness, Lex Pains, Diseines 

Swolich Ankles, Rheumatic Pains, Burning, scunty or fre: 
Quent passages? If so, remember that your Kidneys are 
“ital to your health and that these. symptoms. ‘may ‘be 
due {to on-orcanic_ and ‘non-ystemie Kidney and Binader 
froubles—in such cases Cystex (a phys weseription) 
Usually" gives prompt and Josous neltet by helglng the Kid 
Beys flush out polsonous excess acide and wastes. Get 
Cystex from your drugeist today. ‘Take it exactly as di- 
fected and see the results In your own particular ca 

Under our guarantce unless completely satiafied You alt 
iy ‘telurn “the. empty” package Jand ‘get your money 


c 80" get Cyvtex 


today. 
guaranteed sizes: | Only 
‘We, $1.50 at ‘your drug 


POPULAR SCIENCE 


Send for FREE Lesson 
and Prove to Yourself How 
Quick and Easy You Get 
Ahead in Radio by the NEW 


SHOP METHOD HOME TRAINING 


Sure in Post-War 


Learn by Doing! 
Use real Radio 
Equipment Furnished 
with your Course 


nds ond Stomps regularly. 


BIGGER PAY FOR THE MAN WHO KNOWS 


ELECTRICITY 


Get The Knowledge That 

Means Security— Promotions 
Here’ ost, 
i 


specialized tra 


LY vey toSuccess | 
Ff Av 
SEARTAN'S superior 
> teh Seis tocacian, 
‘Air Age”. 52.0 fa bullalnge and 
ee ae 


ing. Radio Cor 
Bhament “Techn 
and education. 

rector, Dept: PS.’ 


SPARTAN 


SCHOOL OF AERONAUTICS: 


= W CARTOONS 


EASY.-. PLEASANT WORKI 


wer ore’ om ere bes Steg ae 
EsoW ebzcrichay aS Fiat Btrekers kno 
iets 


inp NOW and promotions APT 
I'LL SEND THE COMPLETE SET 


KUHN SCHOOL aie CARTOONING 
‘MURPHY 


Dept. 5. INDIANAPOLIS 4, INDIANA, 


| STUDY Ares AT HOME 


eebette 


COYNE Ei€cTRIcAUscHooL 
Dept. 84-8, Chicago! 


TRIAL ‘5008. Paulina St, 12,0. 


LARM | ee 


J) ere. peactieah, nom 


} LEARN 2 pana 
EARN MONEY 


STUART STUDIOS. Send for free book teday. 
121 Monument Circle, Reom 2811, Indianapolis 9, Ind. 
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WHEN THEY FOUND 
THEY COULD PLAY 
This easy-as-ABC way! 


IMAGINE THEIR JO 


LEARNED 
QUICKLY 
AT HOME PLAYS AT PLAYS ON 
didn’t dream DANCES RADIO 
1 could actually Your lessons 1 can't keen 
earn to play have been most trom telling 
8 teatuer satistactory You that 
Sone cen T plas fan play ail have a good 


i ton 
‘rom 


ie 


inoritng 
oP sOkta 


What Instrument Would sjusruis ciety nit sin igtin ty the et 


You Like to Play ? Msu°the Coupon and get the FHIEE PROOF! = 
strument and we'll show y how you FREE PRINT AND PICTURE SAMPLE 


bape - mi can learn to play any instrument. interested, just 
get all you've ever nusic’s being hardtolearn. nal coupon below. {, S School of Music, x11 Tirunswiek 
Wille ROPE arc te setae ats ap teores “ACRE POA arrow. rent mes 
LEARN TO PLAY the thrilling satisfaction of play- Setar eae Sane 
BY NOTE ing the piano, violin, (—~ ‘axo- 
So's Ais Rete 
y os playing for their own enjoyment and 
nasremnens the entertainment of their friends. 


DESIGHING & ENGINEERING 
+ »* from RYAN + 


(New Home Study Method Fits 
You For Bigger Pay in Aviation 


‘The aireratt industry needs trained draftemen and 
engineers: NOW—and for the big TOMORROW. in 
| RYAN Aeronautical Institute 
V.a111 Lindbergh Field, Son Diege 1, Cali 
Please send me, without any obligation on my part, your & 
[ FREE 3epare illustrated book, "New Horiaons ot Oppor 
unity.” and full information on RA.t, Including cont of 
training and job opportunities 


PETER "higher education or special experience necessary. 
AFFILIATE OF Pay as you lear, Send coupon today for FREE 
RYAN SCHOOL -page book...” New Horizons of Opportunity.” 
OF AERONAUTICS "To save time, send coupon air mail. 


REFRIGERATION é 
| Sehuice Maral om logrtndleeahs scant BOOKS 


Right off the press Mitte 
ial can be 


re ertiten by’ asthorities In iso eabiees 136 
iiyamaeratind erm” Oaty $2.06". , «une coupon fhain Doss ae St B Letieg Deshiaree 


USE THIS COUPON FOR YOUR ORDER 


MONEY BACK Seas Teed thee te eae 
GUARANTEE a Milian - 
as 2 2 SS cuts and State 
(check here At you want our FREE illstated etalon 
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LANGUAGE 
IS POWER 


Forge ahead, win special 
‘assignments, promotion, bet- 
ter job in global peace time 
‘opportunities through ability 


t0 speak a foreign longuoge. 
MASTER A NEW LANGUAGE 
quickly, easily, correctly by 


LINGUAPHONE 


The world-famous Linguophone Conversational 
Method brings voices of native teachers INTO YOUR 
OWN HOME. You I new longuage by 
LISTENING. It’s amazingly simple; thousands have 
HCME-STUDY COURSES IN 29 LANGUAGES 
Send for FREE book— 
LINGUAPHONE, INSTITUTE 


ICA Bullding, New York + Clrele7-0830 


TINGUAPHONE INSTITUTE, 
SBA RCA Bidg., New York 20, N.Y. 


Send me the FREE Linguaphone Book. 
Nome 

Address. 

Language Interested. 


WHAT ARE YOU BEST FITTED To 00? 


Diacover your best abilities through sclentific aptitude tests! 


Plan you? careet now with the help and euldance of modern 
font dndingn intgrmation.10c, Write for this ng 
jenting. Sarviee, 202-X Commercial Building, 


TRAIN AT HOME FOR A FUTURE IN RADIO 


coubon: You 
Begin your 


‘SUPREME PUBLICATIONS 


95. Kedsie Ave., Chieage 42, HLL. 
complete Radle Course for 10 days use. 


psx 


EXCITING OPPORTUNITY 
JUST AHEAD 


Get in on the ground floor this time, Plastics are 
today where the automobile was in 1910. Here is a 
g picture of today's most 
Whether you are thinking in 
terms of a job yourself, or whether you like to 
read about the latest developments in science and 
industry, don't miss this book. $2.50 


PLASTICS iw rue 


WORLD OF TOMORROW 


by Captain Burr W. Leyson 
Mlustrated with photographs 


E. P. DUTTON 


een s CARTOONING 


LEARN 


MONEY 
MAKING 


dassseatoas _ 
ILLUSTRATED COMIC 
BOOKLETS 


(vest pocket size). The kind 
you like! 10 different booklets 
sent for Sve or 25 nssorted 


wer 
» New York 1 


GRAYKO. De 
Box 520. G. P. 


Now She Shops 
“Cash And Carry 


Without Painful wvalty 


| | Many sufferers relieve nagging backache quickly, once 
they. discover that the real cause of their trouble may 
be, tired Kidneys. 

‘The kidneys are Nature's chief way of taking the ex. 
cere acids ‘and ‘waste out of the blood. ‘They help moat 
PSinen disorder of Eider, fae fiction permita polsongus 
oatter 10 remain in you at ieny cate nang 
Backache, rheumatic. pai pains, ‘an 
cheney, Setting up nights, swelling, puffiness wnder the 


druggist for Doan's Pilla, used 
successfully by millions for over 40 years. ive hap= 
y relief and will help the 19 miles of kidney tubes flush 
‘out poisonous waste from your blood. Get Doan's Pills, 


Buy Wor Savings Bonds and Stamps regularly. 


YOU PAY NO MORE FOR 
pHEMCRAFT'S EXCLUSIVE FEATURES 


‘avcum — 02=_ OH 


ALconot 
voren fo 


is marked with formula as 
‘name be 


Look at CHEMCRAFT betore 
You buy ANY chemical outfit 


Bees 


“Ss 


] 
ESTABLISH 
YOURSELF IN 
A PROFITABLE 
LIFETIME 
BUSINESS: 
— BIG MONEY 
- INDEPENDENCE 


NO EXPERIENCE NEEDED 


If you are at all mechanically inclined—that is 
to say—can hold and use tools—then you have 
all of the qualifications required for becoming 
a big money-earning home appliance repair- 
man, It does not matter if you have not had a 
great deal of schooling or had no previous train- 


ing along these lines. Age is no barrier . . . 
nor is any minor physical handicap. 


Read What Other Students Say 


I really believe your course the best investment a 
mechanically minded man can make.—Claude E. Allen, 
Indianapolis, Ind 

‘Your course on Appliance Servicing is the most complete 
und up-to-date I have heard of.—Frank Kremen, Taren- 
tum, Penn. 

I have received your Course in Appliance Repairing and 
1 must 


#0 much more through this course I would not part with 
it.—Charles Schwarz, Hamilton, Ohio. 

‘The Course in Appliance Servicing arrived a few days 
ago. Want to take out a few minutes of my Valuable time 
to let you know that this is Just what I have been looking 
for ever since I opened up my Fix-It shop. I must admit 
that you told the truth when you said that it contains 
quite a bit more information than I bargained for.— 
P. J. Bret, Sebring, Ohio. 

I am a mechanic for the Western Union Telegraph Co. 
‘Three days after recelving the lessons in refrigeration I 
earned the exact cost of the course.—Henry 8. Lee, Wash- 
ington, D. C. 
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ais 


PREPARE FOR THE FUTURE 


If now in war work, start your home appliance 
repair business in your spare time and be set 
with a business of your own when the war is 


aver. You don't need elaborate fixtures or ex- 
pensive equipment to be a successful repa 
Operate from your garage, basement, 

store, ete. Work as many hours as you wish 
the home appliance repairman is his own boss. 
It’s a profitable occupation for on many types 
of repairs {t is usual for a repairman to charge 
on the basis of $5.00 to $6.00 an hour! Prepare 
today and make sure of tomorrow's future 


New Course Tells All 


Profusely illustrated, our new course shows you 
in simpie, easy to ‘understand language and 
drawings ‘how to make each repair on refrig- 
erators, vacuum cleaners, washing machines, 
motors, ete, Explains and gives you a working 
knowledge of electricity, welding, nickel plating, 
ete. Shows you how to build the power tools you 
need and how to solicit and keep business com- 
ing to you. Not a theory course but an honest 
to goodness course written by and used by re- 
pairmen the country over. Price of course is so 
Jow that the savings on your own household aj 
pliance repairs will quickly pay for it. Act no’ 


Mail Coupon for 
FREE LITERATURE 


1 

CHRISTY SUPPLY co. 1 

| 2835 N. Central Ave., Dept. D-2201 I 
| Chicoge 34, titinois I 
1 ree and atte tact anu Amucc's Putet | 
| Growing Industey—Bicetrieal Appliance Repairing. | 
| | 
| Name. 1 
I 1 
| dane’ I 
I 1 
1 cay. State... i 
| Hesse a caesar Sea eee eet | 


POPULAR SCIENCE 


By Opportuni ties 


issue, copy should 


Classified Ads only 35¢ per word per insertion, payable in advonc 
mum ad 10 words. White space $2.00 per lis 
e in our office by November 6th. 


December 1st. 


ave long 


Mini- 
To be included in December 
December issue on 


POPULAR SCIENCE MONTHLY—351 Fourth Ave.—New York City 10 


iveaene advertising analyte 
rah, Boe Bol Rew 
Bitten, sox Zoi, Newark 1 New Jersey 


atin re bleycles, 
bathroom fixtures, ec." by late tuethod. NO 
{anks or shop Feauired, outfit furnished, 
Free Bootie.” Gummetal Go. Ave. O, De- 


POWERFUL Mile Stretcher! Increases 
“mlleage! increases power! increase yout 
Income! Guaranteed! Information freet 
‘Thermopower. Peoria 4, Thiinols 
PROFITS selling novelty fun cards, nov 
is te, Samia ide. National ‘Special 
es, Box 301-G, Cincinnall 1 


iar ip 
“Absolutely beautiful. Free suinpl 
—tslalogte “Atlas, Tot! Halsted Ghleng 
SELL Transparent Signs, Greeting Garda, 

Christmas Goode! Big’ Profial Catalog 


GOLD Lacsuered window 
ai ful 


‘tazing article sella to men and wom- | fee! Bifco, 5 Wells, Caleage. 

for‘amali | sp. 100%, Proht, ‘Good repeat” bunlnces. | SEARILING Religions Motioee—100. 400 
3. Van Den- | Maye 30af'Gouin Grange Biossom Trai, | Semple 2, 5 
PLAYING card game, 3807, profit, Sample 

horses are. of, ume 25c. Box 843, Denver 1, Colorado, 


ny advertisement At 
1 year #18. oe ae 
allantio Clty! 6 J 

ADVERTISE, 2¢ word, 


Sear, 
Eredit 
Boportunity to. gw ‘pleasant 
Bisiness" bucked ‘by world wide 
Write Hawleigh Co., Dept, L-U-P80, Pree 
port. i 


AMBITIOUS Sehool_Seniors—We want 
Y-O-0 to sell classmates the "Tops in 
ine Cards. Hi 


Wildfire, Hurry! Get yout 
Cards, Hox 206-M, Pittsburgh 30, Pennsyl- 


distinctive gradu 
Positively” high 
selection. Lowest prices 
Free ensds and free sample kit Prigterait 
14M East Elm Street, Scranton 8, Pa, 


4 inspirational articles ent and 
pottewar selling, rush your ‘name and ad- 
Breas today for’ Just-olf-the-press, Oppor- 


tunity Magazine!” Pree to men and women 

lespeople. ‘State kind of Tine You sold or 

amas Opacity, Maeazing Dest 
a0 ‘unos. 


Shccvatiw tertvy sotine Caress 

Aulogwash and cleaner to) tar owners: 
every tar owner a prospect, wonderful 
Broduet, guaranteed. No chamolsing needed; 
‘Wash ear and let dry. Sells for s quarter. 
Yo0% profit, sample dime. Write Yor de- 
tals, Parks’ Associates,” Glendale 7, Cal. 


SILVER Plating and, Polishing “Liauid 
‘Cleans, silverplates 


Dime beings 


40" Races $1.00. 
Barkley Co., Dryden 2. 


Wholesale. prices 
Virginia 
EXCELLENT Sideline for Printing Sales: 

Ten, Decaicenania Name Plates in emai 
guantiiies. Also. make ‘money applying 
tials, Og Automobiles. "Free, Samples. 
Hato "&-i04 “Basten 


BiG. 

rents’ Gondidential Catalog 
Listing over 2800. periodicals and. complete 
Starting supplies ‘Pines Subseri 
‘Agency. Flushing ‘York 


New 


for prices nnd 
Yj pee iit. 1318 Stone “Stree, 


Tamnily .a prospect.” “Sensational seller. 
good prone, Keente—write for deta. Ari 
‘Go Depe OG, JAW: south, "New 


ie employment for Fe 
Mable men se¥ine ‘mineral mixtures to 
farmers “and ‘iivestock, feeders, Libera! 
Commissions. ‘Lucas Mineral ‘Company, 
Gastanea. Pennayivania 

MAGIC Cleaner and laundry soap deal 


Hotter (han a Arecracker.” Big profits! 
Sample free. ‘Uco. 6007 Irving Park, 
Chicago 


LICK After-war x own 
tres, home. ofice, bootie, gexcribing 
‘alitssen of 122 fested Plane. free. Bits 
(Con, 314A Grand St. Ne 


{oer BLADES. $i" Dosh, men EH, $50; Dooks, dozen. 3.20; 


‘AMERICAN POLICE J1U_J1TSU 
DEFEAT a Boxer. Secret Ju-Jitsu Defense, 
Complete instructions, 10e. Dr. Malcolm 


ete 
‘Smith, 1108 Union Ave., Montreai, Canada, 


ANTIQUES, RELIOS 
INDIAN GOODS 


su “Colne. "Minerals, Cartridges, Swords, 
lpg ith oeraphe Te, Hal 


SWORDS. rapier, dangern 
iifustrated. catalog. Ase 
sents Lexington Ave: 8 Y, 
50_GENUINE, Indian, arroviendy Lay 
‘catnioe George” Holder” "Glen 


GUNS, Welles, Antiques. Minerale, List 
Se. Guy Saulabury, Spicer, Minnesota, 


AUTHORS SERVICE 


splendia 
ating writing eld. Mi 


WRITERS: Send for Free c i, 
‘with United Gales Plan tor placing your 


‘Combs, ross $3. work. Otis Adelbert line, Literary Agent 
$1.98: Extabilehed 1923, 607 Pirin Avenue, “New 
Sains’ York I 

STRANGE “Dry Window Cleane GHOSTWRITING. editing typing, revi- 


Wild, Replaces messy rags. itgu 
ide over wlass. Samples sent on 
Histee 136, "Akron, Obie. 


8 
fia 


‘sion, Sales-lettérn, brochures, sclentide 
BRbra) eens, “Teengleal copy. Lathrop, 
m8. ‘Kansas. 


labels ‘bottles fun 
Russell, Detrott 
‘AGENTS—eoin money, with radiant ~Won- 
‘derlette'* colored paintings of loved axes. 
Commission advanced. We deliver, collect. 


Sendon, Box 157, Upper Darby. Pa, 
SELL “Personalized Soap” for, Service 
‘Men, Name tmprinted, ‘Christmas 


gift. Sample offer tree. . Dunbers, New 
Brunswick. New Jersey. 

SELL W. W, Liniment. Make 100% Sam- 
nBis, Be OGRE. Bet2 SOHN "Wood 
ven 21, N.Y 


‘Manhattan, 
‘AUTHOR'S low cost publishing service, 
‘Pree folder, William-Prederick Press, 315 


West 3 Street, New York Gi 
‘AUTOMOBILES 
Automobiles! Send 250 for Mera 
STEAM AG 


‘rd holder Stanley Racer. 


Tnteresting. ed 
Seational, ancient steamer history Ro cars 


for sale,” Giymer, 2125 W, Pico, 
eles 8, Cail 


‘Los ‘An= 


He “include feprk 
fir veings Army dnep and Get: 
man BMW. War Motel ‘i 
Shar a 8 

Ponvtor book. Ti large 
trations Tagtoe automo! 


se 300 tue 
Totoreyeles, 


Mentions, draieiny 
GASOLINE Age. 360 oages. Wonderful 

Book" history automobile business. in 
America. "Start of Dodge Brothers, Ford, 
Nash. ‘Durant, Chryster, Willys, others de- 
seed, latent 


"Contains iat of over 
mobiles ance 
‘Giymer, 


id, 
Has Ws Pleo, Loe ‘Angeles 8. Sau 
Gasoline and your Mater. Impr 
penlubrie Motor Fottltving 8 
Breiner. Send: One Dal 

Qelane Aivperiube” Motor. Maintenance: 
Afente wanted... Money. Back Guarantee 
Beperlube’ Go. nox 46) Lone Island City, 


SIR Matec Gainpbe's oak a Femme 
‘Motorists! 178 pages. 42 beatiful pho- 


ae ‘World famots raging automobile, 


Eatapbell describes. famous race 
‘Americas records 
inggompetiors. interesting. 


lathtider haf 


18, 6.0.0 
ie 


uaomttie, Cinernmat 


‘WHIRLGAS Turbinator, $3. vaporizes car- 
rr 


Duretor mixture: increases thilenge ad 
‘reduces monoxide: prevents 


‘Wiench instal Ip minaten “Give 
SGto’ make "Sear" Jon Haney. 8110 Lor 


31.80 complete post 


Clymer, 2125 W. Pico. Los Angeles 6 
ING, Educational. re 
‘magazine on fr 
pig, Clymer, 


ie Angeles 6, Cat 
19M IGNITION supercharger, 63.55. Past 
starting Mileage Hep. BG Sales Mz. Co.. 


x 
European | 


48. 

Dodge,” Chrysler eté.“s00." For 7 yearé 

manufacturers” of Calitorn 
‘Sindee 


eee a 
re nb caer a att 


BORO FRATLENE 


AIRPLANES—Osed, $250 up, Also a1 
movels, Engines, wings pajte, machin~ 


DRAWINGS snd photoeraphs of warplanes 

rd. battleships, Send ide for sample 
pis alatons Grail arta 240 Ftth Avenue, 
© | Bem! newyork chiy. 


“MODERN Steam Cars, 190 pages. 100 I 
trations. ‘Interesting. practical book on 
steam automobiles, Complete informaiton 
‘carly and latest makes, models. U.S. Fors 
len maken described. Boliers, generators 


fhines, valves. ilustra’ jes 
seine ted, “Geseribed 
iments, Mow tp drive and. care for seam 


Reese ate inagrmat 
a imei, 2133 W: Pico, 
i Zon Pico. Los 


139 OOTANH Pues for Four caf Bion Bo 
Te Hee Nahas “Danna Beak 

places theuout country: Fusy to make the 

Equipment to burn them n'sour cars Won't 

Rite’ moter, 

Biete instructions with 

Bebfing, Bos 


Perfect performance Come 
chutes $08 Eas 
or, 


nnd better. Costs 
to investigate: Write for free eit= 
fo. 3. Harri 


| 


SILVER. Nicketbiate car par et 


if on apparaty needed oni a 


100. Formrala. Researe! 
$8i"Pacihe Bireet, Bai Luts Obispo, 


ci 


| COR S200 (eds repainting). Curtis Robin 
Sis. Paireiid” $103. Catalog over. 230 
| tutings 5; atugnal avigians Box 1ee, 


ai Boat 


PROPELLERS for snow leds 


Gataiog (ree, Banks Propellers, R, FD: 
sr Worden OE 


tearancees. Pitteen year i 
sbiine eotipment. rive lata Bees 
ets New Wark. 


BLCE PRINTH_& PEAS 


DRAWINGS rin 
ietches. Wiite LV" Johnesn, 3036 
Howard, Omaha, Nebraska, 


| OATS, OUTHOAKD MOTO 
POLL size. cut, to shabe boat, 
‘ee 38 eet 


MARINE Power—Easily, convert 

Motor (domestic and foreign) 
parts and kits.” Complete catalog 38¢ 
coin», “Osco Moiore Corp. 4020 E. Orleans 
Sh Pluladeipnin, Pe 


a 


lace saliboat, ballt for #10 
Tnuructions, photon $1.80 a 


fan, 321 Delawate, Deimar, N.Y. 
BOPY-RUILDING COURSES 


‘ment 


ei Baod “Barbell Gon, SasitPS Watson, 
St; Louls-@, Missourt 


| avbear car teoseer 
auto. truck 


Vied, giiatantecd 


| Ghteago"2S" 
| OPERATE Cars, Tracks, Tractors, Motors, 
| Ofeith: wood ‘or’ cou! 


‘Oil Corporation | Lone 


panics, Cheteal omy es, Fora 230. 
‘Auto Data, Box Sit, New 


{ies MOTORISTS ceed to mals 


Vagts A aarp a 
Delavare, Delmar. No Ye = 
Sep ne apie ae 
LAE ee Be 
nea, ae 


AUTO SUPPLIES & EQUIPMENT 


YELKCUB Diesel conversion 
ait care, urs seronne staat. Agen 
Wanted $99.50. Buckley ‘Com 


GAaSLESS Gas! 
‘Bounded, Form 


Gomapleie 
rye 


LEARN Boxing, Judi 


HANDBALANGING, esi 
‘Power. 92 W. 

sean. 
SUPER, Siaigm of Naural Phyaeal Trains 
‘ig. Pree booklet. Harty Ggod, 3261—PB, 
Wilkon’ Road. Bt.’ Louis 0, Miceour 


earned, Write, 
lnmazog, Mieh: 


iii: og War_ ge 
Peavey Wpaspeon $8 Sard 
for heautry Spann fe 8 
ear af Rathaactinned marae 
| Hl: etic Calin ates 
| laborers “and ‘business representatives 


POPULAR SCIENCE OPPORTUNITIES 


EVERYWHERE men urge best friends to 
§gt,our new-tsbe personal maxazine that 
pabshes ehactiy’ foo, have lone 


oxy, Personal Pitness, 


coke 
et eae 


questionably depen 


fers Indianapolis 1 


| SAVE money by writing for our ita of 
onic ‘t less than 
‘of original price Pines, Box 32 Flush 

ing, New York. 
BOOKS, out-of-pfin, new, weg) SueKy 


sc bargains. Catal 
Weiakowaki, Testo Marx ave., Detro 


: | PUEUDS Goresouy pr a ein, Bas 


penis Oud and faxsh ‘ic, Arthur Fowler. 
| Ream", 867 ‘Broadway, Somerville 43, 
PRETTY Gilat 


Wie for Free Hutratea Cataisg. 
| er 'S4ua Stanton, Pittsburgh 8, 
| waa’ 


“(Scarce Used, 
romptly. Send wants. 
YF, Capitol Station, 


iy Onerated- 
yaer, Bal Marvin “Ave, ArGaley, 


joar tractor from second-hand au- 


up 


. inexpensiv 
otis, pletures, $1. Horie, 208 'W, 
Tampa, Florida ___ 
FURNACE appliances—Burn_less_coal— 
‘more heat wmaterial obtained any hard= 
‘ware store, Plans 41,00, ‘Bifaco, 418 Castle 
Ton ‘Ave., 8. 1. No. i, New Yorks 
FREE Caialog of motors, welders gener 
tors, fencers and other electrical {tems 
Witte "vevay “Company. Minneapolis 8 
Minnesota. 


BUSINESS OPPORTUNITIES 


“atric 
er, 


oaeer pe 


Tigo Sade ay Ss Be 
pihndiat ona see 
Hogeeats Nota Ei Coie a 
Fico, Ls Angeles 6, Gant i 
cuanto re 


ih new Fascinating poses. 
Egtn, Al aiterend 


itsxsts Charles Seott, “P, “0. Box 34d, 


‘Govingion, Kentucky: 
HOW To Dray Prom Ait Moda oe Art 
11.50 9 "Booka eat tng Phot aphie ve 
"Pedels, Com= 


800, “Pyaser, 


sions ‘beauttfu 
natn "price 


epare for tomar: 
‘Road! and atudy today,” Pree fist 


‘of best books on Mathematics. Technicratt 
Book Go, “Box HeZB Grand Central Annex, 


‘ARTISTIC Gini pictures, Real models 40 
Dhoton for 41.00 postoaia, All dierent. 
Bea eG ar bent b'8, Bor 
ovinglon, Kentucky. 
Beattiens ‘Feactnating 
(6083.00 


tering 


BOs css aoe Hee 
ichardson’s, Wyoming. Pennaylvania, 

| Cartoon Beaks. beautiful 

Large se 

‘ete si08, National ‘Distributors: Box 

;indlapensable 

from arithmetic on. Send 83,00 to Digest 


Free Set. $e, Ven Russ, Calor 
Feligious and radical good, 
“on kitie, S81 E Main, Water” 


PRETTY. gil phojoe gist lectins 
Say ‘Sellers, ‘Bos Was" Perte, Maute, 

Indiana 

BEAUTIFUL pi 


pictures, Unusual 
‘Daited Arts, 2300-P 


Eee 


| BOOKS Periodicals Any Subject all dates. 
What de you Reed? Doherty. $322 Lo 
| tam, Ghlengo 30, Thpols. 


ks etc. Large As 
sortment $1.00 postpaid, 22 page iilustrated 
Gaislon aoe Artwell. Box” 680, D100, 


x Phyaican 
frewges Tits $2.00, b_,prepald. f 

cine Berestis-—CoeTal 
Faree-ine cnet. Sarip. Gontinentat 


ublicaions, "9-02" Woodside Ave,. Bis 


ever 
strated, 
Biot Bee o364n. toe 


SOL 


PIN-UPS.—i80 Beautiful Girl Pictu 
Glover Novelty Company, Hollis 7. N.Y. 


ADELE Books:—Cataloe Sasmpie Be Te 
Bor 229, South Bernerah 


‘GORGEOUS Girt Photos. det to $x 
Qe. Richardson's, Wyoming. Ps 


GATALOG Free books you need, Golden. 
$1308 Keith, Oakland 11, Cailfornia. 


SGRRERT Booman gublianere, 
(Pooks PN ¢ Girard. Rochester 10.8 


BUILD Turtle Crow Minnow Traps Gun 

‘Kabnet Punt. hy visual sports manual 
‘gontains 400. sporting Kinks, Price $1.00, 
Wa Totten, ‘voung’s Road, Dedham. Mass: 


instruction Books for Authorship. 
‘World's largest collection. List free, Hu: 
manity Press, 20 W, 42nd St, New York 
Te, New York. 
GORGEOUS Full-Color Pin-Ups 80 ail- 
‘ferent $1.00,” 160 diiferent $3.00, Samples 
"Theron ¥ox, 1024 Carolyn, San 


106: 
10," california, 
BACK:DATED agains, Foreign. 

‘mestic, ie 
geqrone's, ‘Dd First Ate. 


SEBERGTIPUL ONT Ar-Cards 1-00-Bosd 
Novelty, Queens Village 9. X.Y. 


BUILD IT YOURSELF 


ETHA cash, Build an@ sell toy_lmsie 
BiemanoesyAécuratelyahoets steel gels 
os unnecesagy” Brawines Thutfuctions: 
Barat Bi), Betats Gree Hassiton, 

Baths doin ‘street. Newark 3 New 


SuILb your pea "Vera Barieeoe iy 
| aetih dPatihess complete instructions: easy 
to. bud. inexpensive, $1.00 
Koen ‘Selby Assorintes’ 606-3 Chase Ave. 
| Gnicago 28, i 


| GosttTe*seite for 38, 


Hage Bargain Assortment—Lists. $100, | 


ADULT Bogks: Gample and gataioes, 105. | 
Si, Tunenbure. it 

Ta RATIONAL View of Uige™—a1, Bane 
bert, Urbana. 


ued’ aout 4.00 an 
cuca cin gol itm telat commer” 
ial taste or nese wraste. in oyu ome oc 
interno, “rappuratas “ions” batt few 
entarto wake. Any imal can do ft. Bee 
Ee Baby Prva Yor pratae bat 
Feisnine You hate novgeine probleme 
Gold is good as money, Mail postcard to 

Boxset ept. A" General 


stsple Bar hay eect 
eas. as many cof count 
lustre, Works splendiciy’ with 
Welding and other Job shop business. Gots 
ypu sre, work in your regular” iine, too, 
fete ls your post-war security.” Get ‘com: 
ete details Row.” Cunton, Machine ‘Co. 
240 Marper, Detroit, Michigan. 


‘udience, ‘So myst 


Renae, tool, Large “income, your, own 
Feseae, ‘Sonate farctiona dni a0, 
Box 143, Bt, Peter ata 


, Preational  Pevezie® 
START A Rous of Coin MacineFlave 
thes at tates 


oe 
Webs ‘Distrbuts id i aichton 
Ave. Chicago 11 are 


COMPLETE Instructions by 


practical 


later, with formulas for Drage, Cade 
fume Chromium, Copper, Gold. "Nickel 
rice $1-00--Money 

ide, P.O. BOK 


START Home Business making watiary. 
Blaiet. ar Fou, eyed 


PBI, Giencoe, This, 
MECHANICALLY Incilped Sgp—Ovn and 
complete, “ilustraied course shows you 
Sen Welaina Hetero, “cto ‘et 
Balk. alow i 


S—SRAIBE Giant | Chinchi 
Willow Farm, Risc, Seliersvite, Pa, 


LIQUID Marble: gnow-whie,, meultt<ol- 
‘ofed. Glazed.” Unglazed, Composition 
Flooring. “Lifetime wear. Any “color, No 
Phorites. Flexible molds. Plaster cain, 
jet into’ the big money now, Pall infor: 
ation’ given’ tree. Write—Comportex, | 
Box e0-. St. Lows, Mo. 

COLOR Concrete with Chemicals 
‘ytd. eitnout moulds 
ierocruék Benches. Marbin 
Bleturea: itolywoad’" Gementerait 
Wonderland, Hollywood 46, California. 


‘MARE wooden toys in your own wor 


Ur ents: 
‘ptice’35c. ae rosalty per toy. Send 


Ret 
Si"or bite prints ‘ane proposion,” Don't 
iniss"inis golden’ opportunity. Act DOW. 
Giinten Dafidson, G28 € Street, San Biers 


Se aS SP ale 
Crna 
4 
Ss 


ca ee | 


cohotente-spatchiing sehen 
cety-Catalog Pree! ite Neon ‘Com 
Dany, Dept. 4-01, Chicago 4. 


alr shop. 
tunity 


ee; Write Educational Extension Service 
Department 102, Wilshire-Laiiroe Station: 
Lor Abecies | 


| folger ‘ree, Plastic Arts, Route 4, 


fain, ney ‘American Readers’ Service, 
Grsnedd. Pennsylvania, 


SCHOOL Seniors! & postal will br 


Pittsburgh 36 
PYTCHMEN, Agents, Demonstrators, Show 

People. Make moriey immediately: Anj~ | 
where: Complete instructions $2.00. Mero, 
1e0"Sorrison Ave., Punasutawaey, Penn 
ssleania. | 
RUBBERFORM— Plastic: Waterproel 

lie fexble mold Toaking quid. Simpl 

with instructions 81.45 postpasd. Gal 
boat 00. Plastic Progucts, 4410 Belmont, 
Chicago. 


S00 fy o_ H0.000 posable proite n Wa0 
‘osuble prof Fi 


ining. Ol “Big: Wells, ong ite, 
Leases $1.80 acte up. Pree lists Dyer, 
acre tp, Pree list: Dyer, 1058 


PROEFTABDE Home Bases, Seqasiion- 
‘Course. Plexible Mold Al 

Novell Casting’ No prises. Vatuabi 

Muncie, 


Indians. 


RUBBERFLEX—Laalex fenible mold mak 
resample 


PROFITABLE, Teo that can be manu- 


000; used 
Titagurine, 


if. General Delivery, Dayton, Obi 


actured. Wanted Tors, or hgusehold '31.00; '¢ months, 30e 
items. proposition.” City "Machine 
Company. "eos" East Tallmadge Avenue, 
aie Soe - aie iewark’3. New detney 

7 jusiness Property | WEBER “Typewriter Mechanice School, 
for Sale, All tlecric operated Pire Prost | WEPE ry acd 
aoe cpejated Pure Prot | simplised’ homestudy.. Hepairine. 


Located “in small’ town, ‘iver at back, | Sueasim 
Write Arthur LeVan, Oscoda. ‘Mich, 


Covers. 
art objects ete. Sample 
eth Century Products, 


181-0. Southport, | 
Suicaro. 


wiolate eeu sources 


Thea Butea, 3 
Penn 


Book has 
ones" Back Tf Dist | 
fig Piet, Piteburen 3, 
avant: 


“hc sail asesarcalaae 
START a clock shop while clock repairing 
ia booming. Our eany to learn home study 
catine wth “pletutes and 
on how to real 
information free. Houston, Clock 
[Bhop, P.O. Box S086A, Houston 12. Texas. 
Rabbits—Woot 


Cree Rare ee Sid | 
at fe edeattie. fifou | 
MQM Crate Haw sui Ten 

Ses Satta Wa | 


WE Start you ip Business at Home, Spa 
‘sib Joep ily alee Service, Box 
. HUG, Denver, 


SIX complete wi eereat pont card plans 
or starting profitable spare time 
‘Gordon Publishers. Box 23, 


INVESTIGATE mail business! ezanp boot 

"War opportunities: ‘Basie working out- 
ines. 3e, Merchandl, 1020 Gunderson, 
Oak Park 34, siinotn 


ing By a 


ilesale distribiling business. 
ee, a peg eS er 
irookiyn, NY 


Sta ey "Fo Wath Our Tate teant 
Free). will interest. yoit, “P. Alsen, Box 
165, Chicago 90, 
MATL, and, Gatibute uray Wonder 
nity, Miracle actors, onano- 
nocken. Pa, 
START «xe Shop, Taniragions #100 
TDetalle tree: Jesse Collen, dts Hatties: 


bur, Missisalppl, Route 6 


envelope, Rox 498, Gaines 


INVESTIGATE,-Co-operative Mall Promo- 


Cleveluna 3, Ob:o. 


MAKE your own, wing or Deer Simple, | 
th make, “Ingredients purchased in| 
i 


neighborhood. dtores. natructiont 9.00 

Gch ae Company, 64 Bast oth, ‘New 

‘York 29" 

ROFTTABLE sfaye ime. apirial fal | 
Teniness Si4io" wonthiy ‘Coon | 
ented Inatructions $00 portpald, WE. 
Berd sat Fourth: Pataburgs 1 


TARTERS from « 20-word 
See eae vamp 
ad, ample snercbandise, and plan 9 oper- 
Hg By mall" Abbot, Dept “Po, 5582'Dresel, 


i 


| one “i-00. 


$80 Denver 
UPHOLSTERING 
Dusiness. Bi 
Institute,” Dept 


Free, Marbeliting Service, Bawardsvilie Ti 


falls, same, ie | 
‘ . o Tien Service for profitable oppertanities, 

j See en | nuent Sohnton,” Giarkfied fe Minnesota 
NOW To Maks Simple Wolds and Fiavier | BOGKXEEPERS—Earn money at home 
Padua Prost in popsnz nerehies! | | pesting Journal entries. Bile ‘Huainess 
Booklet tic. Plastercratt 1408 ©. 00rd St | ‘Rerth Carolina 


FIVE bir maliorder warning aie Lev 
‘Company, 820-K Carpenter, Onk Park, 
mint 


PLASTICS made without equipment 100 18, 
Perfect castings, Formula 3¢ 

25 ‘Symington Ave. i 

APTER, Victory What? Details, postcard, 
febay_ Siate Service, 16 Bultinen, Borto 


‘WANTED Spare, Time Workers, Wobbyieta. 
Spa ge zi 


‘Write for partieuia 33, Jamaien 

1, Long tsiand, N.Y, 

BOOKKEEPERS arp $5.00 Routly oper 
ating. bookkeeping: ax locally. 


| GROW rich your_own business. 15. Diane 


$100. “Caxti Jesse "McDaniel, 939 "Best 
Euclid, Detroit 21, aiebixan, 


ie eat Feenitioe tenet aot aor 
oscil Real | BEQETATO Raat Se, Bae, 

‘Sent Air Mail for Dollar, 4. 

go dis Hh eae Face EAGUa ay sie eam 


BELL eters bevels by Sa ie Peat 

lst 28e brings samples ‘and wholesale 
cataiogue, Thomas-Moody Company, Sais 
Satuck Michigan. 


any ind 
‘kreak 
BECOME “a Finance Man, Particulars 
free. George Lenhort, Lincoln 8, Neb. 


‘aeaitionsl. payine Weal 
Pawtucket. RT i 


‘SELL Books and Courees by mall in your 
‘pare ime, Siddall, Atsseadeto, ChE. 


GET Dollars by Mail! Guaranteed insirus- 
tons 10e. Terrill, Bogard 1, Missour. 


x POPULAR 


4#80,.CAN increase to $200 by letting the 
850 work for you. ‘4550 Mal- ) 
deni, Chicago 40: ] 


BUSINESS SERVICE 


PHILADELPHIA, Pa. Mail Address, $2.00 
monthly. Graham’ System, eat Estat 
Trust Buliaine. 
‘CAMERAS, PHOTO SUP 
FEDTERS, Sunshades, Pilter holders—Lim~ 
ited supply—ait any camera. Made of 
pre-war aluminum, iiters of solid optical 
Blass. “Filters avatlabie th every color. Im- 
Dossible to obtain alter present supply Is 
sae! for "the duration. Send. ealy 
mh anid tens diameter, shibped 
Hestpala return mails With every order for 
holder und 7 or more Alters we will ship 
without charge a genuine aluminum sun 
shade of the same size. Act. immediately 
ood only ‘while present 
sis.” Absolie satiatacton gunrans 


“ihe gtfer holds 
iy 


‘prove your hobby of pict 
earn how to taake inoney. with it. 


"Enicage Th 
jpot cash for cameras, lenses, bi- | 

eters movie ot Sef aown prosector. 

‘end full description by! mall oF wite for 
Brome aah ole Over 20 ears of des | 
nda insures “honorable. ealises. 
Bess Camera Company. 115 West Baditon | 

Street, Ohlcago. Timot, 

PHOTOORAPHIO, Art and Writers” Mar 
ceslst, ‘Cut 
‘different, busl= 


OTL coloring rephe 8 fascinating | 
Seat SA ent Mena | 
neletgty Pease tis Betas 
Repetience onnecescary. Send tor free ine 
iieaee abate ae na a 


School, 118 Michigan, Dept. 1148. Chicago, 
‘MAKER money in photorraphy. Learn quickly 
Airome, Hany puns Brevis experience 


sneceneay, Coramon sehigol education su 
Bogalet and peaulrementa dees, 


ocd 
Bepeoivts, Gmieage 
‘Bertha te 


“BIG, slephoto camera easily 
Tmude, ‘Trifing cost, Objects miles away 
photonéaph close Up, Ultra sharp, pictures, 


lephots tens and instructions’ $209. Ta 
a signe ‘one ‘We. Carl Jamer, Manor- 


POCKET Size Cartoon Course—22 Easy | 
“Cesons, over, 200 suvicis including 2 | 
tures and lettering, Prepared by nationally | 
Known artist, Matied pasipald gn receipt of | 
Ze ip coin. Soack-Park Co,. 32 B. Georgia | 
Bt Tndianapalis 4. 1nd 
BARGAINS—Books, Courses, Quek Land= 
‘scape Painting. Poster -Art-Lettering. 

Cartooning. At Studies. Slen Painting. 
ete. Write today for big Iustrated. st 
Free, “Art Book Shop, Kuamswick 7, Mis- 


iGNS Made Easily. Tnstractions and ten 
sels modern alphabets; numerals, pat- 
terus: ‘Sizes upto Bight inches, All for 
S00. ‘Conopefative Business, Box 638, 
Gteaso. 


ENCE OPPORTUNITIES 


‘COIN COLLECTING 


Gira, Chicago 37. tinois 


CARTOONING pas well. prepare now. 

hhew. exciting. easy. {6 learn course 
$100. complete.” Chestey” Studio, “14308 
Broadway” Buffalo. N.Y. 


‘CASHT in on your sense of Humor. Write 
Cartoon Ideag. Booklet shows how. Send 
Nadioe, 8185 Wrightwood, Cit 


‘CARTOONING Couree!—30 illustrated Tes 
ona, over 800 eketches, complete. $1.00. 
Rez Cartoon Studio, Box ei2N, Pasadena, 


CARTOON” Markeis, 10 money taking 
‘plans, 25. ‘Cartoon Studio, 1402 Charles, 


poster art #2 
‘Farmington. 


ue 10s. 8 
CHALK TALK STUNTS 


4 ANCIENT Roman Coins 2000 years old 
$1.00, 90 Different Forelgn $1.00, 100 Dil 
fereat $4.00, 43 mixed Indian cents $1.00, 
Lists-Approvals, Delmonte, 128: West 172, 

New York 32, 
CENTS 10 different Indiana tbe, 10aitTorent 
SS" mint Lineolns 2c, 8 different 


ith Dearborn, 
QUICK Service; Feasonabie prices. United 

States catalog Ter. Foreign catalog 10c. 
Bens Gui Shop, 74 W. Washington, Chi- 


OER Tees Eh Pecans Poe | 

Tek Matai Cui earoon 
th 

“CHESIICATS APPARATUS — 

igure sion woos Wed 
GEAUEIE HMR, Sta tad 

stares fo at ie ered 

Bert tei eri Scat 


a 

PGR pe teh, We 

TUE Moan af weg RE Ba 
Sew 


‘lies for Amateur Chemist 

new ‘idea. Chemical (Kits and. Appat 

Buinta for Home, Racy: 
itbulshed 18, gr thd weet 8 
New York 11 

HANDBOOK sical Bxperimenters 
pontungreds. db experiments, lutrated 


‘Experiment Booklet, ise. 
= | hinge Ysa. Heading Saentine CO, Rend 
100 DIPPERENT Chemicals One ounce 
mare exch. Excellent oppurtunity for dhe 
tory stock, $6.90. Mi 
‘Sila “Second Ave.. 
‘Minneapous. Stinnesota. 
NEWS about, articles for science enthu- 
fasts im Amateur Scientists’ Magazine, 
Qopy ise, 4S North Evergreen, Memphis, 


MEXICaW Gain Set" One Peet 9,701 
S, 1, centavos pieces, ail for $1.50, Ray 
reer, SE hiber vii Pho, tea 


“Gomplete eatatorue ioe. Waltman, 38a 


Broadway New York. 


aE 
aie nat 
Sacenes Teas doused aE Fy 
See ae eee 
—___DETECTIVES 
DETECTIVE Tranine = Sere Tv: 
ee Bay "ge Prat as 
aig tng ee 
Puce ected SN Waa 


DETECTIVES—Work _home—7h 
Reence unnecessary. Write, 
2 We 


Ex 
Wagoner 


15 CHEMICATS 91,6010 pleces Chemical 
‘Glassware $1.00, Catalog #e.Arc Chemi~ 
Co. 1010 Arthur Ave.. Bronx 87, N.Y, 


‘colors: Pa 
erly Bt. New York City 6 


NEW Mi 
Catalogue 
2204 West North Ave 


ic Stain And Preparation— 
National. Sclentife Co., 
‘Chicago #7. iltness 


‘Build sour own. Kit of 
particulars. Crescent 
7 Box 351-0, South Pasadena, 


TECES elassware $1.00, 
* sf 50. Rankin, “Glover 
city Mo. 


16 chemicals 
‘Bide. Kansas 


CARTOOTNG PLS NTNG: | raloey. "Tracey Laboratories, 
RAWING_AIDS Evanston. 

Baw Goreme 8 ae, Cumniats, urge | PREE chemical ca ‘Baciose 3e Pork 
forman eler, Crawfordsville, tnd. | age. Greenwood. 368 Broadway. N.Y. 


"ay 


eet 
i Kenneth; Chicas 


FINGERPRINT Powder, Rew Aad superior 
‘powder. William Croll, Box 802, Norris 
town, Penna 
DOGS. NINDS, PETS, RABBIT 
PASE Han hate ae 
‘ook 49.00 bound. Bren markets Rat 
yeular ree, 
SABBITS: Pienigh GianG New Geyianen 
Rensonabiy "priced. Frankia, Youn. 
Riverhead, Long Island, New York. 
Talking Rabbits. — Investigate. 
Polder 10e. Cloe’s Rabbitry, THfin, Onis, 
Williams, Winnipes, Canada, 
BERNARD, Pups: Chatnpign aired 
bentten, Franklin Fouge sR 3. Rivar= 
‘Gong Island, New York 
mae Rabbit, make money at Rone. 
thee, Fay 


usrinteed. Booklet free. 
tore Rabel Farm, Hapeville, Oeorgia, 


yi toracar SCIENCE OPPURTUNITIES 4 
Gian WELDING—Blectric Are, Learn quickly by 
schoo ‘Individua} Me 


Saige, Pa Catalogue lst 106. 
Hover Comping, Titmn. Obie 


— 


tal Telepathy , 250, 


LEARN Powerful, Ment 
Tang. S12 Benton, ‘Nashvilie 4 Ten- 


Se pe Books for Athorehin, 
“List Pree. Humanity Press, 220 
st. New York 16, New York, 


DKAFTING INSTRUMENTS 


Draftsmen's Supply Co., 19 South We 
iicaso 6 
DRAFTING Tasiramente Tor sale, Com- 
lete set only $23.09 or $18.99, ‘Thomas 
mace, 120 State Si, Hammond, Tadiana, 
EDUCATIONAL & INSTRUCTION, 
GOOD yobs ands Sound Postwar Puture 
‘await you in hotel and institutional field, 


Gand wan di Sr tea | Pat 
sta it Or elt te 
Seman nag aay a. 


Babatectny dcr ants, Sue 
fete tent gare: 
aatist Gist neat 
5 ieeceraeg nes ee 
eave repaane neents, ‘and $5" other 
Ss Pints An a Sa 
elhere mena sien 
iPeiar Peaiacnaa aati 
ene ined 
eee haere ies eae 
if yrade school education, 


ual 
is Lewis tang vain youset owe 
‘Our’ National Placement 

step nai curamen- 

“wicen placed. Write 


DECORATE FABRICS 
‘with Prang Textile Colors 


areasea, Colors are’ easy 8 
sag eas Bo, Stale 
ly 

Fourselt 
Gompiete Prang. Textile Calor it, erery= 
fhing you Teed‘ to Geoarate fabrics include 
{nw Booktet $9.89 postpaid, 


Company, 367-467 
nd 1, Ohio, 


‘The American 
Hayes Ave, San 


MARE Op to 925.35 week as 


7 tiained 
ome, 


iat 
tate th oe she ae 
er ti ost ha att ates 
Bees oe span has 


le, drapes F 


‘COMPLETE, riter Course. ‘Refund. 
patanteed $i:00, Prank Martina, ©2b- 


Fateasia ssorimond 
Christ iy here! Dime, Nichols, Box 88, 

waltham, Mass 
PROFITABLE avoraliong for wrilers, art- 
‘Gerarde, Gaston, Palrinoat, 


‘shop, Canadian, Texa 


‘Course, drugless therapy. 
Drugless 


titute of 


‘ilustrated  couree. 
Free booklet. Paciic School, Dept 
‘BABS, 41a West Pico, Loe Angeles 6. 


SON ea your omy glecrical, appli- 
‘Main, Port Worth, Texan 


Severed Bi 


‘8100, Chanite Sales, Com= 
any 814 


eae 


tes, Sy 


REMEMBER without efor Easy five 
son Memory course $1.00. Amazing 


HE BAS oti a pees 
seria ob Fie 


| ae 
Gear Een are Se, 
WHO? Mey Find Succna? Yeu. fo Gnd suce 
Gens nd, pourvel{ ang cast-in on oar 


restive “apl 
Sept sh, "Box bras, phlindetptle 


ARN  Gorlified Orapho-Analvat_dewree 
analysing handwsiting. Students teport 
fn 19 $1.00 am hour spare time. 

Hstod weeks full time. Graduates in. em 

Ployment, credit agencies, police depart 


nents, courts, “business and in private 
practice as personal problem and vocational 
Rdvisors. ‘Fully Ulustrated Grapho-Analyst 
14 3006 word illustrated lesaon tree. n= 
tute, (A 
PSYCHOLOGY Tiigd. Bi 
‘logy teaches about bodY.. ‘Blo-Psychol- 
"Beaches “about powers of mind over 


Body and, Fender work inclading 
etal work, welding and’spray Painting. 
nto Itt One af the most profitable 
ae. "ol ixSnendous Auto indians fe 
ie Mime, Welte for 


in tn, Spare 
fost. Dept. 34, 1318 
Wa Belden Av 


tities 
‘wrbelden Ave. Ghicsgs’ U8 
ERARN Probie Credit and Galeton 
\Briension ‘Service Advertisement under 


Business Opportunities. 


SEEF-INSTRUGTION Home Study Books, 
‘Used courses bought, ‘sold. Send card 
now for your catalog” John Ashicy. 11865 
Bain, ‘Brockton 28, Mass. 
HOW to irect angles, Ruler a34 gm 
Titustrat 


eSisa8 
& 


ee 
P onlo institite of Technol: 
ory, Boe Riss, Oreentlie, Ohio. 
Danis iat slammer a Dame an AT 
Bar iid Biot a, Chaat 


ath 
ELECTRIC fePlacement, elements 
B10. © ft vcard al On) with awiton 
316, aarxo,” 2584 Logan ‘vd, Chicago 
iy alge Borer alk 
Siferals,. $100 poe Beer ht 
4s1856 "Cottage OFover hleags 15, 


S00W. COILED Nienrome, for toaster “oF 

hotbiate, 400 Green, 118. Code 
nage Road, ‘Worcerte 

REPAIR Electrical Appliances Use Nichro- 
cite. See Ad Page 205, Advance lee 

trie Co. 


EMPLOYMENT SERVICE 


‘Jepson Bxecus 
SRS Deu ge ean epee STE, 
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Contact "purchasing manutecturers alvect. 
Enlightenine booklet, references, free. In= 
Seatlon’ Reporter, 3” Actias6 8, Falrield, 
INVENTORS, Protect Tdeas before Patent= 
hg. Inexpensive. Write-Inventors Re- 
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20" fe.d. U.S. onl): | 
reign, $2.38. "Adams Brown. Coinpany’ 
‘Depts U6, Chestndt Will @2. Massachusetts, 


fins $1.00, 
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fining Company, 1800-8 Hennepin, Minne 
is, inn. 
PATENT ATTORNEYS 


TRYENTORS; Learn now wine siiga- 
vention, “Write for free “Record ‘olin: 
Yention’* form’ and complete. inatructions 
{gf making disclosure and establishing dave 
fof your invention. We also send our new 
Trea Patent Guide for the Inventor. con 
‘complete information abgut patent 
Proceduse abd tow o sel tnveations w= 
We. idusteations, “of many succesa( ul “in- 
Yentions: over 180 basie mechanical move: 
‘Drompt, confidential 
‘dangerous. Write 
our free Patent a 


pions Ba 
toment and ATtcrneyie Peer” and instruc. 
tree, er, Alien 
Romioel 412" Boren ul 
ton 8, D.C. 


hing 


fee Kor Ce a 
Pai = 
nae 
ee ed 
ey 
ie ores EEE 
ARR aru Psa 
Eat 
ee as ae 
baste ‘Hamilton, TH14 Seevers, Dallas 16, 


‘HOVIES, Ginmour Ohi catalbe, sample. 
dime, Zientek. 1120 Montoe Circe, Ball: 

more 3b. husviand. 

OFFICIAL fim. tumn- Tom yona pet 
valer Bok S010 Bimire, 
BUY—Swap—Rent—Seli_ fmm Tom 
movie. Rime, ‘Hiasvey. iris Box “539, 

Broditén, Masa 


FLOYD Clymer Riiloriea Motor Scrape 
Book. Postpaid. This is the book 

‘Time ead is a 

Eee ‘early motoreycies, 

strated, “Geseribed. See our 


PATENTS Secured, Tro yaliable hooky 

“patent Protection "When and 

How to Sell an inventions t 

TRS ole eiaadh ea a] 

Bente, Write innediaely {a experience 

Eig sgameles, Views 7, Bane aC 
ict Merlin Bldg. Washington, D.C.” 


INVENTORS: Send for free copy my 12 
bate book on patents. Reasonable terms, 
Son enol ser 

180 Oca, Wash 


‘Racing. 
50c, eainp! 
Pico, Los “Angel 


Puan wea art 

‘rcrationa for build 

iiren begs 1.50 Pinata ives. 2138 
feo. ton Angeles 6. Cali. 


s. specifications, 1 
fie attractive Motor 


PROTECT your invention through medium 

‘of my exper! personal service.” Prellmi= 
nary information without obligation. Hor 
ee L. Beall, 002 P Street, NAW, 4, Wash 
ington, B.. 


SILENT 35mm final Foatirest Shorts 
‘Demaey, 1613 Stewart, Younsstown 6, ©, 


SIOTORBIRE sdswanl- Conta 
Dike and Scooter plans. “Catalog section 
31.00, Variety Enterprise Co.. Department 
PS, Station A., Box 8, Bvansiilie, Indiana, 


SERTONS SUDE fee oats 
pl masta alia Gar ane 
cna ena ae ya 


Eine wae tara aee | eee ees 
a ee ed ee Ha 
EE ESLER | pecans ie keen eer ES aa 

vie pen oer ae a sire ea 


FALE—Tent—exchange—€-16mim movies 
‘Siend stamp for eatsiogue, Dalley Pils 
‘Box si2e, Holywood 28, Csiifornla. 


VAD cece ee ee 
Midget Sdotors Directory. Athens. Ohio. 


strated Ontalogs _6-16mm- 
Pihlim gibjecte, National ibm Exchange, 
gas ESeatway, fle One 


MOTORCYCLE Parts New and Used. Liat 
Toe, Balink, 611. 9th. St Louis i, Mo, 


MUSIC. MUSICAL INSTRUMENTS 


Tented sold any 
Aiguare, Lester Whise, West Newton, 
Hove pose Sewn and Eo 
Me oMtods $908-B Lawrence, Taiedo,O. 
BEND, stame, for igmm, tem catlonse. 
Bierling’s, 679 Northarpton, Easton. Pa. 
FREE cutie, snp piece tine Toe 
TBoodwill Compan’, Jackson, ‘Tennessee. 


HARMONICA Magic. Facy_new system 

‘eliminates notes, Self-instruction Tmeth- 
‘qd’ tncludes 78 songs, Send only $100 
Boner bark guaranteed, Harmonica Mate. 
Dept. a1 Merchandise “Mart, 
Chtcass 8. 


‘RECONDITIONED band instraments. also 
Gultars and violins. List free. eudoiph’s, 


‘Atchison, Kansas, 


welling, service, 


Cx ime 
formation, recordinig formes free, Labiner, 


World Building. New York 

PATENT Attorney, since 1904" easy term 
‘Teasonable. Sanders, 6430-8 Evans, Chi 

cago at Tinos. 


PATENTS 


POPULAR SCIENCE OPPORTUNITIES 


INVENTORS — Foresighted manufacturers 

ready planning post-war’ sale ol new 

parniiaty products 490 havea Gae- | 

TaP"invention:, patented “or, unpatented, 

‘rite Chartered Institute of American I~ 

Yentors, Dept, 2-8, Washington, D.C. 
PERSONAL 


‘EXT Time you “feel rotten” try breath- 


urebly! tubereutag, 
‘measurement of 38° 


Ee gett oe De 
Bet y 
Eig 


LONELY — 
‘tons, 
Pree. Big. 


Box 08th, 


> Independent Club, Deserip- 
Bhoton, Poarticulary (0c) ote 

‘aunile Men-Women. St 
‘Join now. “Jack P. Painter, 
Akron 9, Oi 


F 


vate "AtyiteryMesgage' sent Pree. Learn 
Meientite “Coumle HEY To Powe 
fail’ principle great Teaders 
heeles Napotean. Soioman’ mysterious 
tem “Ancient, Masters secretiy taught. 
Werle rue Science: of Asking’ aiekiy 
Kovel'Menitn’ Wondertal results: Tallure 
Wet Menith? Wonderful results: Yallure 
Became 


APTER the war choose suitable, work! 
‘What does your handwriting say! “Your 
‘Characteristiea! "Mental traits! 
‘capacity! Know yourself or 
+ "T000 ward inaivis= 


i 


| HYPNOTIBN. Conipiete 39 Method Cou 
se. 


CHESS Players, Attention! New nation- 

"wide corre ice club, Prompt, Der 
sonal. individual service guaranteed, in- 
formation tree. Mait Order “Chess. Dept 
Pei, Tis 10 St, Merced. Caltforni 
MAKE friends banish loneliness through 

‘nest correspondence club in the countty. 
Confidential. aeligntfuily different. Goth- 

‘Girete, 152 ‘ding, New York 1. 

ATHLETES Foot Remedy indorsed by phy 

siclang $1.00 bettie boutpald. Dr. 
Rens. DS. yhavanne Bide, 
Eske charles. Eovistan 


a 
California, 
PSORIASIS, ‘Diy Baema’ Bush nang for 


Sven, Dept. MET 
PIMPLES, acne disappear. 
paceman. Write tay! 
Bi Broativa, New York" 


SENSATIONAL introductory offer Send 

‘Spap-shot or negative, thls ad, 
Weliltend ypu, 8 Deauttiel 7°35 cnlarae: 
date "roll_deveioped ‘with 16 


rhe, Mate deh crate ait 
= fe oe 
ts 
siete 


is oF 8 doublecsize 
a Pout ewatives, 


site OF 8 
Rolls 3 


Be. 
Chicago 80. 


RENO Tawyer! on mariage divorces. 
ree | iluatrated-treasure-iterature i 
in wapper Personals Ashiey 
‘south Sania Fe, Wichita it, Want! 

FIND worthwhile dignified correspondents 
‘set of long descriptions and confidential 

Getaits 28e coin, Dept. PS-301, G816 Navi- 
(on, Mouston 11, "Texas. 

PIN.Ups.  Photes. 


‘Dog-Ona Adults As 
Sorte Boe, Halle, 6 New York Ave. 
Brooklyn 25. New York. Write: Any yeai 

‘Over 100 Correspondents, 
rhatnes, addresses 23¢, Romasice-21, Port 
land, Maine 


sample 
Brunt, echinusnish Laboratory. 20-43 Belo 
Btu ieochester 4.8. 


‘Western Institute Mypnotiem D-16i 
ime. UH 


ROMANCE. Magazine. Photon 


Deserip= 
Jackson, 


luni, personally written analysis trom writ. | (tient. Stamp. Excel, 2) 

fer pare. 6100, Plan our future Quel | Chicago. 12. Ti 

Uncertainty! Write today! Leonard Mel Y? Charming persons await you. 

noe 1a" Bouth “Lewis” Puce, "Fines 4, | “tugatine Pree ees, Portland, 
‘Okianom Maine, ius 

BE Lonely No More! Open Destiny's Door! | CAREER and Job problems solved. Provent 
‘6c "Brings Cupid's Destiny” Worlds | — Methods that Succeed. Gatto Associates, 
Greatest Sociat Publication. inciudine, Trenton 1, New Jer 

tionwide names, addresses; either sex. Cap- 


Uivating descriptions: sparkling letares— 
Sidows, “widowers. bachelors: "beautiful 
{iris desiring early marriage. Mention your 
Ate’ Destiny League, "Averasen Wb. Wwash- 


13 NotA Dream, bul Yous innereeit try 
dn to exert You to take gavantaee o 
now awer and ‘Financial Success: 
that i isin "Yours, Details Pree. wit 
Yam G.'Bradhey, or 2778, ansas City, 


MARRIAGE certificate for married couples 
‘Who. do, not Rave eultable ‘heense for | 

framing. two color, dollar. Caswell Asso- | 
es, R28, Altoona, Perinsyivania, 


PSORIASIS Sutlerer: Pixacol Wy 
only as “directed. 


brought 
SDB esterdails’ aries 
ulekiy, convenient. “ry regular 81 bottie 
Without investing. a cent! Weltes Plaacol 
Tab Box 3983, Cleveland, Ohio, 
FIND, new digied, frends. Tex ame 
Chip "success ansured.-nailonal, corres 
spondentan Join now. tut memberenip 
0 mohey” order. questionnaire sent | 
Promptly. Roscoe Day, 102-PS. 6818 Navi- | 
fation. Houston 11, Texas. 
MARE new friends they old feliabie gy 
ook Trerebers: 


Correspondence” vconhgenialy Exchanie 
Geapeny. Sen-Ps Main, ‘city. 


HAIR Paling? Danarat’?_Weite Trichono- | 
fist, 139 Lewis Street, Philipsburg, New | 


TRL (photos, splay but, Deautin. 
for efoup. tte Br 


7.00 
‘Box 211, Terre | 


SHOICE Fite Ota Ran_ aera 
Deautiful enlarged prints (deckled it 
sired): or 16 briitant Lifetime prints, or 


| ESbaritng prints lis 3 tadeorook ental 
war" Guality “and. price 
Fist service, Quauity guaranteed, Pree mall: 


Geer tngriaeale negauves: Bet, 


OTL coloring photographs a fascinatin 
hobby vor profitable business. Learn "a 
home,” Easy simplified method, Previous 
‘experience unnecessary. "Send for free n= 
formation and requirements, National Are 
Schoo), 1318 ‘Michigan, Dept. 1120, 
‘cage, 


es 
ROLL Developed and # beautiful ni 
Deck 


enh, ms ang A age Ee 
Reoiint “Fninreements, 3c" each 
Photen, 04:4 Astor Station, Bost 


EVERY ptr an shareeneat * “par 
geteiobed 8 "coft: la tive" ge amar 


PRAYER That Works, Metaphigies Sim: 
iat 280 Ee | 
Kécne,.i43-D. Sedalia. Missouir! 


Eagiund, Box 336, Ironwood, Michigan 
LONRLY? Plain seqled details free. Largest | 


ios, “Dept. 


| ee eercor cuerer na peat ail enlareed to nearly posteard 
Size, from your. Toll, or negatives, 2Be. 


iawn "weet Tunis | Willa Stuaiee, Box 38530) Cieveleid 18, 
cht Rute, Box 71, Las Angeles 83 anna ss 
TEARW Ventriloquiam.3e IVELIRE Siaiucites made, Tom your 
mS | Bigvorite negatives. Details Pee, Cheni= 
werner ame Deo, SB Bie sgh il, Glazewooe. Pakome "Bark “1 
SUYING Bloor Meryteng. 
BUYING. Boomers, eae «bit: | BEST Prints Yeu Bier Wad) Jumbo Gime, 
te'Eve. Bor il, etre Haute, indiana, | ,,8,Cxposure sols 30s, 16 exposure. 60c, 
NIRVANA assures you Peace. Happiness, | dio, 309 Beilaire, City 1, Missouri. 
Prosperity Write Sirvans: Norfole. News 


york. 
HOW te pigrent and bgy to greregme the | 

‘Sreakdown. ‘Bonelli, 
P.O. Box 1516, Stockton, California: 


LADIES Gift, Beautiful Brogeh. Genuine 

‘Polled Gold ‘on Mother Peail. Initial 
pins $1.39. ‘Name pins $2.29. Tax includ 
fa. Postpaid, Mero Jewelers, Box 3445, 


eee 


sper Teadlines, 

io. Pun Galore. Any 

wording printed. “Pree particulars. Write 
Wome (Box 313s, Back Bay annex, Bos 


SLEEP-RITE earplugs stop noise. Guar 
fanteed ioe. “Raymond ows, 13 Park 

Row. New York 1 

MILITARY Wame tage Sse Pran- 
tis Moyer. Bolsa" Milton, Pennsylvania. | 

‘BOY, Vitamins direct. Save. Postcard. Ma- | 
Youks Products, White Bear Lake. itinn. 


Zoop, Hearth, ie Wealth. Powel, eines 
‘Proof. Carodiskey Co., Lewiston 3, 


PHOTOSTAMPS 7c, Double $1.00 Hun- 

‘red any print, Professional eniarge- 
ments trom, Reguitve “6"xi0"—a6e. Lane, 
1354. Thorndale, Chi 


‘WITH every 6 oF 8 exposure roll two Tall 
seis of prints, 23e Lao Beige, Box 
allbeet 

0) Saran 


Frere veer peor 
Binsio, 1410 Boks Rector, mls 
~__PHOTOS WANTED ____ 
ERGHANGE Koeachromes, Send Twenty 
Tee Ceo oe Blan ad Slembeeh 
Ban-American Golor Slide Exchange, aia 

UPAR, Satie fae 


POPULAR SCIENCE OPPORTUNITIES 


PLAYS, STORIES, MANUSCRIPTS 


PRU ipplies. Lists 


Sah TRusnecuen Service, Earnie, 


WRITERS: Turn your manuseripts into 

Gollarsi For information. on marketing 
writes ‘The Secretary Eugene Pleld Soci= 
int. Louis 8, Missourl. 


FOULTHY & 


est poultry, problem will Took 
bu read Ammericen Poultry 
90.000 Dowlerrmen, a3. 
sare $1.00, 

South 


hen 
Journal regularly, 
why not you) Oni 23 year 
Rierlean "Poultry “Jounal, 


Morrie! Hino, 
PRINTING. ICT EIGRAPHING: 
MIMEOGRAPHING, LABELS 
TRRINTOMATICN | Sell-ieeding Rotary 
tency Post Card Printer W850" Come 
pitse ail Alakes © Dupleator™ Supp: 
Biante feag icrburgh peut 
Surg a, But *°" P 


200. LETTERHEADS—100 envelopes, 100 


PRESSES, 
exc 


Supplies 
iach. Cam 


mens, 36 
fdge. Sass 


ey makers cifculars 
Ben burels, Bor 718. Dayton 1 Ohio, 
on E_OCCUPATION: 


Te, 8 


| HEOHANICALLY Tacined Men—Own an 


Dept, 1045, 2835 N, Central Ave.. Chicago, 
ANNOUNCING Rew home stiy course in 
Commercial "Good held. Nearly 
depression proo! mon school edic 
fide sumclent Send for tree booklet, 


‘Op: 


borunities In tye aking ines" aod 
uirmentes ‘Revotal ssaking "Schoot | 
‘sts Si 4 

EARN Refrigration__ Open your oyna | 


aN Raa aT 
Ely To See ate bag ea | 
it et 

Hecht Binal asst 3.8 "i Wet 

Hone ea 


osteards—100 calling cards and 100 
nate stlkers op nil meaty printed 
Fens fo oe ee ae 

few Yoik 16 
MaMEOG APNG ‘and Mullleraphing. 14 
sof fine work and fair prices, 
patois ‘and Ek svaismuth tho We 
Reato‘Ave. hia 


it Good Bond 
“guvelapes, 300 


a0 7 
Hie cernenas an 190 a 


fy ceach 48:76 SDoatbaid. © aero Broduct, 
Bor futawney. Pennaytt 
HOSOI WAMMTERATLLelterheads 


31.00" Postpaid, Envelopes, Invouces, 
Business Cards Same, Hace Printing Com 
pany, Hudson, N.Y. 


| 


ion leassns, 
‘tails ‘Write ‘Nelson Company, Devt 


‘TUBELESS Radio made with rasor blades! 
Gompiete Plans 35¢. 
Lobrvilie 2, Towa. 


RAZOR BLADES, SHAVERS 


eur Fair” outtt $1.00 Prepaid 
Tig", G30 Main, Aurora, whiiots 
REFRIGERATION. 


WEPAIR “Refrigerators. Complete ius 
trated manual B!axll inches? only $1.00, 
suptene "Publications, 98, Kedsie, nt 


~—__WRBER STAMPS 


RUBBER Stamps. 250 per line” Laundey 
Stamps $1.00, Pocket 81,00. interesting 
Books, Parcet Preis, 33 AstOt 


BELRINKING Pocket Stamps —a-iines, 
‘$1.00; Iolines, $120. Rubber” type sien 
Press, Warm: 


markers, Cireidar’ tree, 


Chicago 
EVERY Secret, ie of high 
Bis, malioiger Bunitese taid iy 


bras 
jenerai Publications, Ossining 1, X. 
RAISE Moneymaking Angora Ral 

‘Woot $9: pound, Plenty markets, 
income, ‘Pulure prospec bright. baticu- 
Iara Tce, Waitel Ravbiry. 440 Madivon 


IVALITY printing _modeqately_ prized. 
S'atcimutes ‘ou antinine’ Suinblee Key> 
stan Priating: it Wied Bee Wallan 
port's, Pennsjivania. 


35000 FROM Half Acre! Growin Ginvens. 
‘Seed fied Fartleigrs ite 


SoALin patie Dore pga 
wilkth Yeats: 098 Ia ‘Stam 


‘Glenside 


0.00 WEEKLY Made crowing muah 

Fresh, ‘Dried. Dominion Patent 
aibed. tree spawn, Nort american, 100 
Yonge. Toronto. Canada 


a ia all Your FIAT 
Er iirements, Printing Service, 
02 Bouth 

4 california. 


a reeetables, 


jermont Avenue, Los Angeles | seed 


Reasonabie. 
Tras, 


FIRST | Qualiy Fran, 


MILITARY Stationery Name insignia | 


raved in gold. Teal 38 
ith Dolewflie, w.¥ 
a5 


cards 2 
Wtesingion Ste Wethe 


ateless. 
ine We 
ED 


Eunogs 
wane cee 


one 
R&R Pring 


Bundred | 


Boxes Spawn— 
” Gordon, 353 Willies, 


no antiques. Push 
‘Superhet it. value $25. 
cooly, $8 aioane "Kit, value $15, ai 
BS Other araaion. Uist ob reat Ra- 
fioco, 11108 Marshall Bidg. Ciev 

RADIO, Service men and_ex 


5, latest. 


‘ONE Lino We, 2-386, 3-800, 4-488, Delixe 
Stamps, Auburn, Nebraska, 
SONGWRITERS 
EW songs and rics wanted Tor popular 

im and’ professional ‘promo 
yons ‘Pree tuaminstion dransradie Muse 
Ine., Department PS, 100 Broadway. 
New York (affiliate af BMT.) 


ty secomniged Hol 
posera, Lead shects and gecords furnished, 
Erpeoe Sone Company. Hox Bei, Beverly 


Suton Mones order 

ple Pubuahing ‘comsany, Leonardtown, 
‘land. 

SONGWRITERS —Send Poem For Tomnedi- 
‘are Examination, and “Free ihyming 

Dictionary, Richard Brothers, 40° Woods 

Buiding, Chieago. 

SONG Poems Wanted: Write for Free In- 
structive Booklet, Outlining’ Opportual: 

{Jet United: Muste ‘Corporation, Dept, 26, 

Salem, Indiana, 

POEMS Wanted io fe set to, musie. Eres 
‘examination. Send sae: 

ter of Musle,” 610-1 

‘ageles. California. 


‘send ant radio catalogue. Bare ae 
Thead ia. Soneeiiing'  Wiste adaye 
ae Poitec Radio Go. Coo0-¥). New= | gene Service, suid Weat dbth, New York 


Jen, 8-427, Clinton. Missouri. 


Ost IEG, Seventh. Haylors Texas, 
Hp itheads cards 94.00 Be 
ee Ditmeade cards $4.09. 
ret, Leonia 1, New derses 
Wo—iigat! CETTERHEADS ang a 
nyelopet 43.09 prepaid. Gago. Box Bist. 
Minkogee sStishome 
9 CIRCULARS sipped papa 
30RRa tone, 4598. Baventon, Pubhaners. 
pillsheld State 
{00 PERSONAL Geterheads 190 Favelapes 
ormaish Ripplctone #128. ‘The Chation, 
nidhand. towr 
ao. Borat 
wee eaatae Philadelphia 40, Pa, 
S00—8', ENVELOPES Printed $325, Post 
aid ‘Abbot Press, 1017A North McBride, 
racine, Rew York 
1000 81, = 11 LETTERAEADS #395 Man 
Bisse South woth, Newark 3, MoS, 
PRINTING OUTFITS & SUPPLIES 


we for com 


REVISED Plans 16 Crystal Sein (GW Fz: 
etaetating = Pygioballa: 
or a2” Lanoraionies 8-7" Hampton, 


‘Seales:—Wesion, Jewell, Tripien, | 243 


METER 
multimeter types. Circular. Dealers 
wanted. Nebel Laboratory. 1108 Lincoln 


aS.tns Bey" 
SaaS | 


LOWEST Prices, Radio Tubes, 
coeny ates, Potter, 8 
Ger §, Ssecwet 
BUILD extra loud crystal Fadio, Easy in 
‘Amar 


WANTED! Lyrics, melodies for songs. We 
publish, ge sell. Superior Song 
STANDING Songwriting 
qebaranart. 1320 48th "Det Moin 


SONGWRITERS Hovalty Conract Frew. 
Viste for detalis Furlan Poblshine Cor 
Spenser Sch chiar 4 Hos 
SORGWRITERS — attractive offer —E. 
Haden, 1300 Loa syracuse, New York, 
SPORTING GOODS, GUNS, FISHING 
pene 
teu 


Barvice, 
ee 


loves Flash 
joiph's, Atchison, Feansas. 


ge, oe gn Pianopinre Paina Sis 
as¥._ economical Adayservice, 
Argyle, Wisconsin 


‘CRYSTAL Radio operates loudspeaker 1i- 
Tustrated instructions 25¢. Crretal suppties 
catalog fee, Hewlett, 29 East 30th. NY. 


INEXPENSIVE home-made printing prow. 
‘Betalls free. Novelty Shop, bownsvile, 


SUBSTITUTION instractions 200 critical 
phe B08. Jones, T2108 Dudes: Utica 


i 
fork 7. New York: 


POPULAR SCIENCE OPPORTUNITIES 
‘FINE Approvals, 


‘WORTH Far More than a dollar.” as- 
forts J. Steele, “Purdeld) Oto, is 
volintary praise fun Digest, great 
gst gun book value in publishing history? 
Perfect Christmas Gift!” Bulging with au- 
tnontauve, fasenating hunting. shoottae 
Information; plus, a feliable, comprehes 
‘directory illustrating. describing mod- 
files, shonruns, Randigins, accesories, 
Written. complied by leading wun experts, 
164 pages! 25 compiete sections’ 629 bri 
Hane “pletures! Limited quantity due. to 
miper restrictions. Order immiediatels? 
foney-back guarantee, Send $i (plus 10° 
iage-handiing). Kicin's Sporting Goods, 
5 South Halsted, Chicaxo % 
BOY Scouls—Campers. U.S. Army Su 
lus. used equipment,, pip’ tents.” $2.9 
canteens with cover and cup. 81,00: mess- 
its, sia: packs, 81-00: cartztdue belts. 00. 
Gonipete fet 8.00, Sarset Sales Combany, 
mn Point, N.C. 


BOWS: Arron far Heejeaton- Ani 
Fishing. Beautiful Archery” lastruction 

book "70. pages, 60 ilustrations, only. Soe. 

Thustrated catalogue Free, Archery Bales 
Service, 617 South State. ¢ 

SPORTSMEN! Buy, sell at best valves 
‘National. direct. 'Seller-Buyer” Service, 

nformgtion free, Latest catalog 100, ‘Ted 


i's’ Gunhouse, Tez Northwest" e6th 

Streets Miamt 38, Prorida. 

IMS ANTIQUE Firearms 4000 Bargains: 
Enda Relics, Antlers,” Riles, “Coin 


Minerals, Cartridges, 
Gatglog, No.9 with photoeraphs 
ike,” Wenona, Tilinots 
SPORTSMANS Encyclopedia, bi 

ver. 1,000 illustrations, All ‘about the 
outdoors!" Campings,» fsbing, © bunting 
Crapping scouting. 81,00 postbald. Henry 
‘Sehultes Route 2. Pascagoula, 


‘Swords, Flintlock. 
Too 


UaELe, Atmniunition bought Higlen Gaeh 
yriynition bought ates 
prices Pala, 8 orp S01 ith 


Bet 

‘Aven New York. N. 

ARCHERY Equipment, 
Migs West “Archers, 


SEND ide Tor It 100 wed wu 
sipeths, Willmar, Minnesota. 


POSITIVELY Greatest Free Otter—Latest 
‘Scott's Interuatignal $5.00 Stamp Album 
—eovering entire World, contains 36,000 
strated, descriptive spaces: Scott's 1944 | 
Standard $9.00 Catalogues | “Phiately's | 
Encyclopedia’"~absolutely Free to appll= 
fanis for Foreign Approvals becoming Gis 
fOmers. Ba famp Service, “Palm 


Springs. California, “7 
SCARCE Witler—Musoling stamp from 


Russia, ‘Cuba (Victory Stamp), 
Futons, Buten Indes, Cnina. 
ete. Cats 

Sbbroval applicants, Methuen Stamp Serv= 
tee ine. Dept: 46. Lawrence: Sass. 


PREE! The Stamp Finder! Bend today for | 


ee tas a aa a 
betel Get saint 
wie ate palates aac 
Hehe Bae Hera as 
EEO Spr ee icin nt 
Seecuraec mies Aue 
jetta ableasg ete 
Suieonaiabpen dorsi eka 
PREF pk Be woth gf aoe fo 


mrtanity! Write today. 
‘Park Row. New York 


aE Leeward My Quan, ae 
mae chiectstaag Sta i 
ei chi ee Aer Pe 


Sepqaee: Ta 


Service applicants sendin 
Bam Stampeo., Springte 


ing, Bought, sold, exchanged. 
a 


‘STAMP COLLECTING 


SRECIAL Album Pree—The 
‘Flag Series for twelve overran Nations 


derened by a famous artist, Arrangement 
Aisle “ana ‘practical, "telling the fistory 
of each | nation to 


Map Stampewith Bh 
Treenaend Se for 


Gompany. Dept. PI 


| Samerint 
geile 
| Etyehettes: “Diitoutt Mon At 
Eetitia es meant ng 
ou 
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In this ty hurch" of a fake medium, conceived by our artist, incense candles and cheap, colored 
prints of Christ aro used to 
to the medium's admi 


By HELEN WORDEN 


HIS is a boom time for spirit crooks, 

mind readers, and phony dealers in the 
occult. Their industry for the past 
years has victimized millions for a 
that has been estimated at as high as $200,- 
000,000 a year. Thousands of men and 
women calling themselves mediums are 
operating in the United States today. No 
city is free of the activities of these most 
contemptible confidence crooks, for the most 
part preying on those bereaved by the war, 
or touched by its ravages. 

‘The war has given these soul chiselers a 
fertile field in families that have suffered 
loss, or fear the loss, of loved ones. In the 
victims is the hope of life after death and 
@ desire for demonstration of the super- 
natural. And it’s a sorry rooking they get 
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“SPIRIT WRITING” 


"Spirit writing" is the medium's stock in trade. With her victim already "holding the bag,” she inserts 
Using some trick to read the supposedly concealed the slotes and cholk, the lotter so that the “spirit” will 

ion her visitor has written, she numbers both have something with which to write the answer. In handling 
3 of two slates, one to four, with chalk the slotes, she holds her thumb on slate “four’ 


their me 
confidence 


As a newspaper reporter, I have come in 
ntact with the tragic results in the wake 
these phonies—suicide, disgrace, and 
misery to those who have listened to the 
spirit crooks only to learn later that they 
gion have been duped. By personal investigation 
Thave seen their barefaced trickery 
in operation. 

At the outset, let me say, there 
are many sincere spiritualists who 
believe in life after death and are 
constantly seeking proof. But these 
do not practice trickery for gain or 
give advice on future conduct, busi- 
ness deals, and romances. ‘Those 
rackets are for racketeers. 

My investigations were made in 
Be a party of four, which included 

SPRAY FILLED Julien J, Proskauer, famous’ magi- 
WITH ALCOHOL cian, a former president of the 
Society of American Magicians and 
now public-relations director of the 
Magicians Guild, the professional 
magicians’ organization. He is 
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fate their “psychic” powers is what is known to the trade 
@ “alcohol-cuthion" trick. Seated at @ table on which 
2 cushion, this medium has concealed in her left sleeve intersationally inown for bis writ 
| a rubber olcohol-spray bulb. With her right hand she selects ings on spirit fakery, and especial- 
‘one of the envelopes in which her victims have sealed their ly for his book entitled “Spook 
written questions. Placing the envelope on the cushion,: she 
presses her left arm on the table, sprays the envi 


Crooks!” Also in the party was 


| thus makes it transparent enough for the enclosed wrifing te 
be read. Incense kills olcohol oder, dim lights hide any slips 


Rose Mackenberg, special investi- 
gator of spirit crooks for the late 
Harry Houdini, 
We selected two addresses. The 
Pheteronbetby 
WILLIAM W. MORRIS 
ond ROBERT F. SMITH 
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Removing slates, she shows her vi 


‘of the numeral four, there now op} 
» Indicated by the word “fake,” answer is 
jen by confederate before slates are put in bog 


first was in an unprepossessing tenement 
building. There we were to visit a medium 
whom we shall call Laura, although that 
is not her real name. The hall was dark 
and the steps steep. At the head of the 
stair were two signs. One directed the way 


Magicians’ Supply House Sells Information on How It's Done 


tions of a few items taken from a catalogue of Nelson 
, which sells a complete line of equipment for magical 
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Actually whot hos b 
than 


n accomplished is nothing more 
jon of the old false-bot- 


tom trick, Th the bag; but, 

being extremely light, it is undetected by the victim 
to a musical-instrument repairman. The 
other read, “Rev. Laura . ‘Turn to 


Miss Mackenberg and I walked 


An attendant waited at the door, In one 
hand she held a basket for the contribution; 


THE MEDIUM’S TEXTBOOK. The medium takes the 
platform, opens her reads o few paragraphs th 
from, and answers sealed billets. The Bible, which is a 
‘appearance only, permits i 

each envelope thi 
the open pages of the book. No cl 
cover, gold-stamped, with red edgi 
The price, complete, is $20. 


“CONFESSIONS OF A MEDIUM.” 
A book of mediums’, psychics’, and healers! 
certificates, showing how they get their ce 


tificates, which make them immune from police 


knock-out" facts without preparation, 
s of any kind. A 

of the cle 
private reading tests ever de: 
the distinct understanding that any information 
fed will be used for legitimate purposes 


in the other, a box for the questions. Be- 
side her, on a long table, were stacks of 
small paper slips, cheap, thin envelopes, and 
pencils. We were told to write our question 
or questions on a slip of paper, seal the 
paper in an envelope, write our initials on 
the envelope, and drop it in the box. 

Mr, Proskauer placed a five-dollar bill in 
the contribution basket. The attendant put 
down her basket and the box, picked up 
the bill, and handed him back two fifty-cent 
pieces and four one-dollar bills. He then 
dropped two dollars in the basket for the 
four of us, This 50 cents apiece was not 
required of us as a “fee”; it was merely 
“accepted” as the customary “donation.” 

Next we entered the dimly lighted front 
room, which seats about 60. This is the 
“church.” On the walls were cheap colored 
prints of Christ at prayer, and a certificate 
showing that Laura ——— has been ad- 
mitted to the ministry of a spiritualist group. 

All but five seats were filled. Laura, a 
thin, worried-looking woman, smartly 
dressed in a dark gown with long sleeves, 
sat at a table at the front of the room. 
Our seats were in the first and second rows. 
Later, Mr. Proskauer said they were the 
best we could have had for observing Laura's 
specialty, the alcohol-cushion trick. 

On her left stood what appeared to be a 
small cushion, perhaps a pincushion, on 
which she casually rested her right hand 
from time to time. On her right was a box 
similar to the one the attendant had been 
holding at the entrance. 

As we took our places, the attendant 
came in, placed the box of collected ques- 
tions on the table, and carried away the 
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[ TABLE “LEVITATION” 


more popu- 
lar hoaxes used by fokers to 
bilk the credulous. In thi 
“levitation demonstratio 

in which six or eight peo 

ordinarily would be seated 
stound the table, Julien J. 
Proskauer (left) ond Theo- 
dore Hardeen (right), both 
former presidents of the 
Society of Americon M 

gicions, pose os a medium's 
secret assistants. Wearing 
wrist bonds fitted with mi 

al hooks (below), they, lil 

the real victims, put th 

gertips on the tabl 

ing sure, however, to hook 
the metal pieces under the 
table's edge. When the me- 
dium gives the magic sig- 
nal, they raise their hands 
and, miraculously enough, 
the table also rises into the 
cir with all hands “aboard” 


other box for the questions of later arrivals. 

The medium reached for one of the enve- 
lopes, held it a moment as if in meditation, 
and rested it on the cushion as she intoned: 

“And this voice which came from heaven 
we heard, when we were with him on the 
holy mount. The second epistle of Peter, 
chapter one, verse 18.” 

She paused a moment; her eyes appeared 
closed, downcast. 

“L. C. D.," she called, “you are troubled, 
Don't worry. Harry is always at your side. 
Let Mary go her way. Right will triumph. 
Be still. 

A middle-aged woman, dressed in plain 
but good clothes, nodded happily. “Thank 
you,” she said and walked out. Immediately 
another seeker for word from the “spirit 
world” took her chair, coming in from the 
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crowd that waited at the door. Business 
was good. 

It was some time before my questions 
were reached. I had written three: 

“Shall I stay in New York or go back 
home? 

“Ts Charlie happy?” 

“will glasses help my headaches?” 

‘The envelope I had initialed “‘J. J.” for my 
assumed name “Jennie Jones.” A woman 
in the rear was crying quietly when Laura 
came to my envelope. 

“J. J.," she said, “raise your hand please.” 
I raised my hand. The “pastor” went into 
her routine, or the “grinds,” as it is called 


professionally. im writes a question on o piece of paper 
“I have many things to say and to judge jigns his nome or initials, questions 

of you; but he that sent me is true; and I marriage, 

speak to the world those things which I i |. In war years, many of the ques- 


have heard of him, St. John, eight, verse 26.” tions concern loved ones lost at the bottle front 


After a moment’s pause, she singsonged: 
“There is a man standing at your side. His 
mame begins with C—Ch-Ch-Charlie. He 
wants to tell you something. 

There was a (¢ : 7 13) 


kano, woLomng —~ 
REAL QuesTION 


PAPER FOLDED ToLOOK PAPER SO AUDIENCE 


then compactly folded by the vic- 


2. The poper i 


t+ esti CAN See 7, 1S ‘and handed to the medium, who promptly 
ene tiaao om PRESSED TO goes into her hocus-pocus of establishing a contact 
MEDIUM'S LAP MEDIUM'S FOREHEAD I ith the spirits of the “other world.” In the j jargon 


RIGHT THUMB PUSHES: 
MOVEMENTS — REAL QUESTION PAPER 
OF RIGHT BETWEEN FINGERS OF 
HAND Terr HANS 


i 


PHONY PAPER 
15 HELD AGAINST. 
MEDIUMS FOREHEAD 
AS SHE CONTINUES 
AQUICK READING “CONCENTRATION™ 


Ores 1S THEN REVERSED; MEDIUM s from the distant spirit 
HANDS REAL QUESTION PAPER TO CLIENT, WHILE ight-of-hand (diagram at 
LEFT HAND Di! IDS PHONY QUESTION PAPER ff left) she reads the question, gives an answer, re- 
turns the poper, and smilingly collects her money 
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JUNGLE MORTAR, which 
throws the 60-mm. projectiles 
seen beside the gunner, is es- 
pecially adapted to combat 
use in South Pacific land 
areas. An extremely light and 
portable weapon, it can be 
carried slung over a soldier's 
back. The projectile is not 
fired by dropping it into the 
barrel, as is usual with.mor- 
tars; instead, a lanyard-oper- 
ated trigger sets off a percus- 
sion primer located at the 
center of the tail fins. Using 
no tripod, the mortar may be 
positioned against firm earth, 
tree roots, or any other con- 
venient brace for absorbing 
the recoil, 


oe ALL-STATE TRAILER design has 
been evolved by harassed en- 

gineers of the Fruehauf Trailer 

a Co., Vernon, Calif. If such a ve- 


hicle were mechanically possible, 
it would meet all the conflicting 
requirements of the various 
states as to load, length, light: 
number of wheels, placing of 
license plates, etc. Variations in 
automobile laws are illustrated 
by the fact that, while in New 
York trailer length may be 50 
feet, in Illinois the maximum al- 


The POSTWAR TRAILER’ fo fit all, State Laws lowed is 35 feet. 


~ 


NEW TACK-TICS. Latest device 
of the AAF for annoying enemy 
airmen is to sow their airfield 
runways with puncture-produ 
ing barbs. Three types are used 
the four-pronged “big boy" 
(left), the “Christmas tree,” and 
the single barb. Dropped’ from 
boxes carried in bomb racks, the 
barbs always land with a point 
up to wreck planes taking off 
or landing. They are also sown 
on roads ahead of truck columns. 
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NEW OXYGEN EQUIPMENT, 
designed to minimize the short- 
comings of older types, will en- 
able combat airmen to fly above 
heights of 40,000 feet without ill 
effects. They could even live at 
50,000 feet for brief periods. 
Necessary for prevention of 
anoxia, or oxygen-want, is 
enough atmospheric or mechan- 
ically induced pressure to force 
air into the flyers’ lungs. It is 
outside air pressure that accom- 
plishes this at altitudes in which 
man normally lives. The new 
equipment simply puts oxygen 
under sufficient pressure to com- 
pel its entry into the lungs. The 
heart of this aid to high flying 
is a “diluter demand breathing 
regulator” connected with the 
oxygen mask. The pilot merely 
turns a dial as he goes higher. 


GLASS LAND MINES that, 
because of the absence of 
metal, the enemy can’t lo- 
cate with magnetic finders 
or set off with electronic 
detonators, have been de- 
veloped by the Army Ord- 
nance Department and 
engineers of the Owens-Illi- 
nois Glass Company, To- 
ledo, Ohio. The mines have 
been kept a close military 
secret for many months, 
and as yet no details of 
their design or construction 
have been released. They 
have proved effective against 
tanks, trucks, and other ve- 
hicles. In addition to glass, 
Plastics are used for some 
of the internal parts. 
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SMOOTH JOB is a new-type 
steam locomotive especially 
designed to pull heavy loads of 
freight at high speed on The 
Pennsylvania Railroad, Weigh- 
ing over a million pounds, and, 
including its tender, 124 feet 
seven inches long, the giant 
can draw a train of 125 loaded 
cars at more than 50 miles an 
hour. A double set of cylinders 
is used, the forward driving 
two pairs of wheels, the second 
giving power to another three 
pairs. High pulling power is 
maintained up to 70 m.p.h, 
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Nobody Knows 
How They Do It, Yet— 


GLUES NOW PERFORM 


MIRACLES 
BONDING 


By GOLD V. SANDERS 


HEN glue is tough enough and reli- 
able enough to hold fighter planes and 
bombers together under the terrific stresses 
of combat, it is time to face the fact that a 
new era of construction has arrived. We 
are using glue in place of rivets to build 
combat planes; in place of bolts, screws, and 
nails in building PT boats, landing craft, 
ship timbers, and structural arches. And 
don’t imagine there is anything ersatz about 
all this; we are using glue for war equip- 
ment for the one reason that it is better. 
The science of chemistry produced these 
miracles in bonding, and the urgency of war 
brought them into a myriad of vital uses al- 


FIRST THE GLUE S 7LQCED BETWEEN 
THE MATERIALS TO BE JOINED 


4 i<i2 


POWDER MELTS WHEN HEATED... 


> ar fa as 


++. THEN SOLIDIFIES. FURTHER 
HEATING WILL NOT SOFTEN IT 


most overnight. The employment of these 
new glues in equipment for war is stagger- 
ing in extent, and the promise for new civil- 
ian uses is one of the brightest of postwar 
prospects. 

Glue has stepped boldly out of doors and 
into entirely new fields, fortified with new 


WHAT IS IT THAT MAKES GLUE STICK? 


MATERIAL es S| 


GLUE 


MATERIAL Pees 
UNCURED 


IS IT MOLECULAR 


Exports have had conflicting theories as to why 

lve tics, Some meavntcin hot molacsles of the 

adhesive and of the materiols joined ore 
forming « solid, 


See 


(Erererers terre 


PARTLY CURED 


ATTRACTION?... 


The diagrams above show the theoretical proc- 
of she 1 weld.” The first indicates 
‘glue os first placed between two slabs of 

shown thi molecular ac- 
cking molecules of the bond 


- OR IS IT POLAR ATTRACTION? 


On the other hand, some molecules are polar, having north and 


south poles 


magnets. These attract other polar molecules 


{north’fe south)” Mydrory! molecules of wood, for enamel 
are polar, and act os points of attraction for polar molecule: 


of protein or resin glues. This may be 


14 


reason for ad 
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MATERIALS 


This powder is one form of 
synthetic resin glue mode 
from coal products. Flowing 
freely through the cupped 
hands ot the right, it is 
obviously far from sticky 

you put a thin layer 
of it between two pieces of 
material to be joined, and 
then heat it under pressure, 
@ miracle will occur. First 
the powder melts; then it 
herdens while it is still 
hot, No amount of heat can 
soften it again, and the glue 
becomes both waterproof 
and fungus proof; besides 
which it forms an enduring 
bond of prodigious strength. 
By varying the formula of 
this synthe! 
between dil 


bond made continues 
practically a weld. 
hi 


numerous tr 
which synthetic 
a manufactured and 


strength plus ability to stand all kinds of 
weather, soaking in salt water, even boiling. 
We have adhesives now that will bond all 
kinds of materials together—metals, wood, 
glass, rubber, plastics—with bonds stronger 
than the materials themselves in many 
cases, Gluing things together is the ulti- 


mate in simplicity, and now that we have 
adhesives that are just about perfect for 
all purposes, we can build many things more 
cheaply than ever before. Some experts say 
we can build airplanes 10 times as fast as 
before and at one tenth the former cost. 
These new adhesives are all synthetic 


THIS Is HOW SOME COMMON ADHESIVES WORK 


PLASTER holds by 
forming hooks in 
lath openings. 

Formerly it was believed that glue made its 
bond in the same way; this has been disproved 


TAPE 1S HELD BY 
TINY VACUUM CUPS 


ADHESIVE TAPE maintains its grip through 
atmospheric pressure. Numerous vacuum cups 


are squeezed together when the tape is ap- 
ied under pressure, and held securely by 
the weight of the surrounding atmosphere 
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SOLVENT SOFTENS 
SURFACES OF PLASTIC 
PARTS. 


SURFACES JOINED 
‘AND DRIED 


THERMOPLASTICS are joined by applying a 
solvent such as acetone to the surfaces that 
will come together. This softens the material 
itself, and the two sheets are pressed together 
until dry. The moteriol becomes the adh 


5 


The hull was virtually “cook 


vase =u 


NEW MATERIALS are created with the aid 
in_glue ore airplane parts made of 
lor jed with the new adhesives and mold- 
strong and durable as metal 


ELECTRON MICROSCOPE MAY SOLVE 
MYSTERY OF ADHESION 


The tiny black spots the electron-microscope pic- 
ture below ore believed to be molecules, some un- 
explained action of which accounts for 

power of glue. The ma 

fers, greatest ever achie, 
ticle of vinyl chloride, one of the synthetic resins 
from which many of the modern glues ore made 


ee 
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pe 


Jo one piece from nine plies of mahogany bonded 


sible by today's adhi 


©. soilboot hull 
fo one pi waterproof 
ied" into shape. Added advantage is: no seams to calk 


products of chemistry and are very closely 
related to the plastics. They are derived 
from coal, oil, alcohol, and limestone; older 
glues came from hoofs and hides of animals, 
cow's milk, or vegetable matter. 

The scientists who have created these 
amazing new adhesives and the factory ex- 
perts who use them in so many practical 
ways are still largely in the dark as to why 
they stick with such tenacity. The whole 
question of why glues hold things together 
has been intensively examined in the course 
of research and development. Better and 
better adhesives are being produced all the 
time, but still there are only theories as to 
why this or that one does the miraculous 
things that it does. 

However, the commonest explanation of 
all has been thrown overboard. This is the 
idea that glue fills the pores of the mate- 
rials being joined and thus forms many 
small hooks or spurs that act as anchors 
when dried hard. This theory had to be 
abandoned when it was discovered that the 
smoothest materials could be joined with 
the strongest bonds. Microscopic examina- 
tion of glue lines further showed that there 
are not nearly enough hooks or anchors to 
account for adhesion even in gluing soft 
woods. In gluing glass to glass or metal to 
metal, there obviously is no such penetration 
of glue into the material as to account for 
shear strength of 4,000 pounds to the square 
inch. 

All presently held theories are based on 
physical or chemical reaction between mole- 
cules in the curing or hardening process. 
‘The new resin adhesives are cured by poly- 
merization—-the clumping of small mole- 
cules to make larger molecules which form 
a new compound. This is brought about 
either by application of heat or by the addi- 
tion of a catalyst or chemical setting agent, 
as in the case of the so-called cold-setting 
resins. In either case the reaction that takes 
place changes the resin into a different com- 
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ALL KINDS OF 
MATERIALS CAN 
BE BONDED 


This is @ show-off piece 
that demonstrates the ver- 
satility of synthetic-resin 
edhesives, By modifying 
formulas, almost anything 
can be bonded to itself 
or to anything else— 
aluminum to plastics to 
wood to glass, ond 40 on. 
The ring shown here wos 
ued with various modi- 
ications of Cordo-Bond 


BAKELITE 
CAMINATE 


(cast 


pound by the union of two or more mole- 
cules. This same union of molecules, or 
something akin to it, evidently takes place 
also between the adhesive itself and the ma- 
terials brought into contact with it during 
the curing process. This would be a sort of 
“chemical weld." But no one theory would 
seem to account for all of the remarkable 
bonds that are being accomplished with vir- 
tually all kinds of material. 

‘Champion of all in waterproof qualities is 
phenol-formaldehyde glue, derived from 
phenol, which is carbolic acid. This is the 
stuff that has stood six years of repeated 
soakings at the U.S. Forest Products Lab- 
oratories and come out with a report card 
that stated that the glue showed no more 
deterioration than the wood it joined. This 
is the stuff that stands boiling without giv- 
ing way. Once it is set, no amount of heat 
can melt it. A large family of plastics also 
is derived from this same phenol-formalde- 
hyde. Other synthetic-resin glues also 
classed as waterproof under Army and Navy 


ALUMINUM. 
ALCLAD) 


specifications are melamine, urea, resorcinol, 
and furane. 

Just how resistant these glues are to 
water and wetness may be judged by these 
typical wartime uses of wood glued with 
them: torpedo boats, landing barges, all- 
plywood invasion craft, pontons and ponton- 
bridge tracks, mine sweepers, mine layers, 
coastal patrol boats, all-plywood gliders, 
transports, training planes, bombers, auxil- 
iary gasoline tanks for planes, laminated 
wooden arches for large buildings and 
bridges, outside walls of barracks, hutments, 
and housing projects. 

Biggest news in the adhesive industry just 
now is the creation of phenolic-type resins 
that will set without heat. This development 
is of utmost importance because it permits 
the use of these waterproof glues without 
access to the equipment found only in large 
factories. It means that truly waterproof 
joints can be produced in the smallest fac- 
tory, by the cabinetmaker, the carpenter, 
the amateur craftsman, This glue is a liquid 


NEW GLUES ARE STRONGER THAN THE MATERIALS THEY JOIN 


Two clevises were bolted to a seven-ply block of 
hardwood, as shown below. When the setup was put 
in a testing machine, it required 1,400 pounds of 
pull to draw one bolt out of the tough wood fiber 


An identical block, drilled the same way, but with 

n washers glued on with Cordo-Bond, was sub- 
ycted to « 4,000-pound pull, but did not give way. 
Four glue spots odded 2,600 pounds’ strength 


NOVEMBER, 1955 


mabe Sr Wwose, 
even to the fuel tanks, 


duced by Beechcraft 

with resin-bonded ply- 

wood. Below, a hot- 

bonding press is setting 
ply 3/32. 


th ch ma- 
hogany into shape for 
leading edge on 
plan 


that will set at room temperature—any- 
where from 75 degrees F. upward, but it will 
set only after the proper catalyst is added. 
It requires no more than the ordinary de- 
grees of pressure such as can be applied with 
clamps. This glue is far superior to cold- 
setting urea resins that have been in wide 
usage for several years. Not only is it more 
waterproof, but it requires less critical tech- 
nique to handle. Cold-setting phenolic glue 
is manufactured at present by two com- 
panies. It is put out under the name Pena- 
colite G 1131 by the Pennsylvania Coal Prod- 
ucts Co., Petrolia, Pa., and under the name 
Cascophen RS 216 by the Casein Company 
of America. Other research laboratories 
are at work to the same end, and it is ex- 
pected that all of the'large manufacturers 
will soon be producing similar adhesives. 

The uses for such a remarkable glue are 
almost limitless. With it you can make out- 
door furniture without fear that it will fall 
apart from heat, humidity, or wetting. Since 
this chemical achievement, it is a mistake 
to think of glue as something to be used 
only indoors. It can be employed in almost 
any form of construction where gluing is 
more convenient than other forms of fasten- 
ing. 

Metal-to-metal bonds of surprising 
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strength are produced from va- 
rious synthetic resins, and 
some from a combination of 
these resins with natural or 
synthetic rubber cements. By 
different formulas, metal-to- 
wood and other combinations 
of materials are firmly bonded. 
Rubber and metals are now 
joined with bonds so strong 
that the toughest rubber gives 
way before the adhesive. Cycle- 
weld is the name given to one 
of these bonding processes de- 
veloped by the Chrysler Motors 
Co, (P.S.M., Aug. '44, p. 126). 
It is in wide use by some 50 
manufacturers in fabricating 
plane parts and other equip- 
ment of many kinds. The Good- 
year Tire & Rubber Co., which 
co-operated with Chrysler in 
developing the adhesive formu- 
las, also produces them under the name of 
Pliobond. A special development by Good- 
year is the bonding of extremely thin ve- 
neers of wood to sheet metal. So strongly 
do the two materials adhere that they are 
almost as one. The combination sheets can 
be bent to sharp curves, sheared, stamped, 
and even welded to other metal. Many uses 
are possible for such a material, such as 
house, office, and automobile interiors; pan- 
els for planes, trains, busses, and furniture, 
The strength of metal combined with the 
rich appearance of fine wood would seem 
to offer a limitless variety of ways in which 
it could be employed. 

Other adhesives of this type are produced 
by the U.S, Stoneware Co., under the name 
of Reanite, (P.S.M., Jan. “44, p. 115); by 
Consolidated Vultee Aircraft Corporation, 
under the name of Metlbond; by the Resinous 
Products & Chemical Co., under the name of 
Redux; by Cordo Chemical Co., as Cordo- 
Bond. 

Synthetic-resin glues are turned out as 
powders, liquids, emulsions, and films. Cold- 
setting resin powder of the urea type is sold 
across the counter in hardware and paint 
stores. It is used by mixing with water. 
Cold-setting phenolic liquid is expected to 
be offered to the (Conti 218) 


nued on page 2 
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Pulling the fuse sofety pin on the - rocket. 
At right, one man carries the launching tube and pro- 
jectile in a 50-pound load. Drawing shows the rocket 

‘omeial U.S. Army Photo 


MIGHTIER THAN THE BAZOOKA, the 
Army's new 4.5-inch rocket launcher packs 
all the destructive punch of a 105-mm. 
howitzer and gives the American infantry- 
man the firepower of heavy artillery. Made 
of fiber and equipped with sights and a col- 
lapsible tripod stand, the new weapon 
weighs less than 50 pounds with its projec- 
tile. The launching tube is easily carried 


SPEEDIER 
new-type in 
air strip for Consolidated-Vultee Aircraft Corp., Lind- 


commercial: 


AIRMAN IS SAVED from the 
water by a blimp using the 


latest in rescue harness. The 
device is lowered from the hov- 
ering blimp, one of whose crew- 
men goes down with it to help 
attach the rig. It resembles a 
standard parachute harness, and 
is quickly adjusted even in the 
water. The spreader bar keeps it 
from collapsing. 
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bergh Field, San Diego, Calif. 


TIGMT-GAUGE STEEL TUDE 


r 6 rovome, 
EQnivains PROPELLENT POWOER. 


30" 70 36" 
PROJECTILE 


FIRING ORIFIC 
‘AND PRIMER 


and assembled by one man, who fires the 
rocket from a safe distance of about 100 
feet to one side by means of wires and a 
battery. Inexpensively made, the launcher 
is expendable in the field and can be aban- 
doned after firing one round if additional 
projectiles are not available. Several of the 
launchers can be grouped as a battery to 
lay down a terrific barrage. 


BIGGEST BULB in the 
world was developed by 
General Electric Co., 
Nela Park, Cleveland, 
Ohio. This incandescent 
lamp gives light equiva- 
lent to that from 2,000 
60-watt Mazda-type 
bulbs. The tungsten fila- 
ment weighs over three 
pounds, enough to supply 
150,000 40-watt lamps. 
A larger lamp has been 
made experimentally; 
this is a stock model. 


5a 
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CONCRETE LAYING resulted when this 
ternal vibrator was used on anew 8,500-foot 


‘This is the longest 


-field runway ever built. 


<a 


Navy Corsair, extra-powered with two rockets, hotfoots it down 


of a plane carrier for a take-off. Eac! in extra 330 h 


BIG LOAD OF GRIEF 
for the enemy has been 
carried to’ Allied armies 
at the front in this 
“ammo” trailer, which 
has halted for tire ins 
tion along the road some 
where in France. 
mmunition in lar 
quantities runs to tre 
mendous weights, tank- 
recov units, some- 
times used for transport- 
ing it, must hav 
tire equipment. Th 

diers shown are exan 
ing the rubber on the 34 
wheels of the s 


SHAKESPEARE’S LONDON. ¢ acted here w 
for use in the filming of “Henry V," this of 1666. 
70 by 50-foot model of London shows the 


ed to have appeared in t 
nd early seventeen! 
epresente 


city as it is belie 
late sixteenth 
turies. Most of the buildings 


EXTRA KICK for Navy 
planes taking off from 
rriers, the water, or 
rfields is obtained by 
the use of rockets se- 
cured to the fuselage 
ach rocket needles the 
plane with 330 additional 
power during the 

ff period for a 
quick getaway. When 
used on carrier planes, 
as seen at the left, tl 
ockets permit a shorter 

take-off run. This, in 
turn, allows more ai 
craft to be massed on the 
flight deck for speedy at- 
tacks—an important con- 
Jeration in carrier work. 


take 


nyed later by,the Great Fire 
model, which took nearly a 
shows the city from ‘the 
the original London Bridge 


and corner, 


pper right-b 


above it to the left 


Courtesy of Yachting. 


IT’S REALLY A GAS TANK, an aux- 
iliary one that had been jettisoned by 
an airplane, but Lt. Parker Hatch, 
commander of the coast patrol ship 
St. Augustine, found it floating free 
and adapted it for yachting purposes 
—with the permission of the Air 
Forces, A square hole was cut in the 
tank for a cockpit, and a shallow fin 
keel with 200 pounds of lead attached. 
‘Then Lieutenant Hatch hung a rudder 
on a hanger made of pipe fittings and 
eye bolts, painted the hull to represent 
a contented shark, and christened it 
“Little Augie.” A mast was stepped 
in, and from this a single jib-headed 
sail was set. The yacht was 12 feet 
over all, while the beam was about 
3% feet. Lieutenant Hatch was sub- 
sequently lost when his ship sank in 
a collision. 


NEW SLIDE RULE, man- 
ufactured by Pickett & 
Eckel, Chicago, simplifies 
the often complicated 
process of locating the 
decimal point in readings 
Since the slide rule was 
invented three centuries 
ago this problem has 
been one of the greatest 
stumbling blocks in its 
use. The new device will 
help those who need it to 
locate the decimal point 
up to 19 places. 


INSIDE STUFF on how the Army's M-4 
Sherman tankdozer (below) works is 
shown in these pictures, The big heavy- 
shoving blade mounted in front is operated 
by a hydraulic jack (upper left) powered 
from inside the tank by a pump driven by 
the motor. Below (left) is a side view of 
the forward end of'the tankdozer exerting 
a terrific push on a bank of earth. The 
steel blade alone weighs about 750 pounds. 
The tankdozer works under fire, 


PINWHEEL PROP on new MK XIV Spitfire 
was developed to handle full 2,000 horse- 
power supplied by the latest Rolls Royce 
Griffon 65 engine. For the first time, a five- 
bladed propeller is used in modern aircraft. 
Combined with increased power, the prop 
makes this model even better than Spitfire 
MK-IX, which itself was good for more 
than 400 miles an I 


STING IN THE TAIL end of the Boeing B-17 
has been stepped up by this new swivel tur 
ret, which allows the twin .50 caliber ma 
chine guns to swing through a 90-degree 
or 30 degrees more than formerly. New 
turret allows 50 percent more firepower 
than the old. An all-around flak curtain and 
bulletproof glass protect the gunner. 


SHOCK WAVES of compressibility around 
the engine in high-speed dives are combatted 

the air ecelerator flaps under the 
wings of the Lockheed P-38 fighter. Without 
these, the air around this part of the plane 
reaches supersonic speed in such dives, The 
resulting shock waves meet the tail surface: 
and vibration and shock result. These flaps 

w the airflow to below the point of com- 
pressibility-formed shock waves, thereby sav 
ing the tails from buffeting and making the 
tail control surfaces effective even with the 
aircraft flying at unprecedented speeds. 


THE DC-6 TRANSPORT, 
a commercial development of 
the famed Douglas C-54 troop 
carrier, has been ordered in 
large numbers by leading air 
lines for postwar use. Four 
2,100-hp. Pratt & Whitney 
Double Wasps will pull the 
ship at 300 m.p.h.—enough to 
speed it across the continent 
in eight and a half hours, or 
from New York to Chicago in 
less than three. A cut-away 
drawing of the giant liner is 
seen at the right, and at lower 
right a conception of the ship 
in flight. Maximum cruising 
ge will be 3,540 miles. A 
pressurized cabin and better 
sound-proofing will be included 
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TWO JET PLANES, one the Bell P-59A Airacomet, 
first ship of this type to be developed in this country; EIGHT FANGS in the new nose of 
the other, the British Gloucester, are being powered the Mitchell B-25 raises the bomb- 
by Whittle jet engines. Twin propulsion units, one er's total of .50 caliber machine 
under each wing and close to the fuselage, distin- guns to 18, 12 of which are fixed, 
guish the American plane (above) from the Brit- with two in the top turret which 
ish, which has but one unit, internally and centrally also can be fired forward. Remain- 
mounted, The Gloucester (below), because of ing four guns are in the waist and 
unusual maneuverability and tremendous sp tail turret. Designed for strafing, 
found good hunting in whipping after the Nazi's V-1 the ship, despite its added arma- 
robot bombs and blasting them out of the sky be- ment, also carries a full load of 
fore they landed. There is as yet no report of the bombs. 

Airacomet having been used in combat. Both planes 
operate on the same principle: air is drawn in at the 
front end of the unit, compressed, augmented with 
burning fuel, and then discharged out the back end to 
produce the necessary thrust for flight. In addition 
to its speed, the Airacomet is also said to have a 
high ceiling. Performance figures and construction 
specifications of both fighters are, as yet, military 
secrets, 


The Weasel 
Goes Anywhere... 


Over lakes and across rivers, 

through swamps or snow, and 

up or down slopes no vehicle 
could ever negotiate before. 


With its sixeylinder- engine, the Weo- 
| ploughs through heavy underbrush 
pushing down shrubs and smoll tr 
Winch is for hauling up steepest banks 


Caterpillar tracks serve os propellers through the water, 
and two rudders steer the aquatic vehicle from a tiller 
bar in front. As a boat it has only 10 inches of freeboord 


jes the driver, 
or as much as 1,200 
pounds of cargo. Speeds 
range from about four 
miles on hour in woter to 
co much as 30 on land. 
werability it has 
is. forword ond 
There's o wo- 
tertight tank on each end 


Photographs by 
WILLIAM W. MORRIS 


ERE'S another of our secret weapons, 

the M-29¢ cargo carrier, alias the 
Water Weasel. It goes places where no other 
vehicle can. Mud, slime, swamps, and lakes 
are its meat. It can crawl up an almost per- 
pendicular slope, dive into a pond, swim 
across, and creep out again. It travels over 
soft snow where a man would sink up to his 
waist. 

The amphibious Weasel is a refinement on 
the M-29 cargo carrier (P.S.M., Sept. '44, p. 
71), which has been in action against the 
Japs in the Aleutians, and against the Ital- 
fans and the Germans on the other fronts. 
‘The seagoing version helped us mightily in 
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getting through terrain 
flooded by the Nazis in Nor- 
mandy and Holland. 
Weighing only 4,700 
pounds, the Weasel crawls 
on two tracks of 20-inch 
width. It is 60 inches wide, 
itself, so two thirds of its 
bottom surface is in contact 
with the ground. This gives 
it traction unequaled by any 
other vehicle, a ground pres- 
sure of only 1.91 pounds per 
square inch with a cargo of 
1,200 pounds. This is why it 
can travel over powder 
snow where a man would 
sink, for a man exerts a 
ground pressure of four to 
five pounds per square inch 
through his feet. The Wea- 
sel's broad tracks give it a 
total ground contact of 
3,121 square inches. A 2%5- 
ton truck, through its 10 
tires, has only 560 square 
inches of road contact; .a 


jeep, with its four tires, 
about 140. 
‘The Weasel has gone 


through several stages of 
evolution since the first mod- 
el was built in the summer 
of 1942 by the Studebaker 
Corporation to specifica- 
tions of the Ordnance De- 
partment. First, it was 
designed as a snow buggy 
to be used against the Japs 
in the Aleutian Islands; it 
carried two men and was 
not amphibious, but it 
proved itself in short order. 
The next step was to add 
watertight tanks, front and 
rear; now it could swim, us- 
ing only its tracks for pro- 
pellers. Steering in water 
by means of the tracks was 
found difficult, so the Water 
Weasel was given two rud- 
ders and a simple steering 
system through small cables. 

In water, the M-29c makes 
about four miles an hour. 
On land it can do as much 
as 30. It can climb onto a 
2%-ton truck under its own 
power if the truck is backed 
up to a bank or mound 
about three feet high. In 
this way the Weasel is car- 
ried rapidly over highways 
to climb down again and go 
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No dammed loke can stop the Water Weasel. Here it is shown at 
the climax of its climb over the dam. The angle shown is mod- 
erate, for the Weasel con crawl up an almost perpendicular slope 


Having a: 
stop. To plunge 
jon, and so the dri 


to the water too rapidly might swamp the amphib- 
relying on the tracks os brakes, prepares to... 


‘ose the water-going truck gently down the steep bank into the 
The buoyancy of the front watertight tank keeps it from divin 
but it goes under the woter about 2/2 feet on the descent, then le 


Controls are so simple that the Weasel 
can be driven with reins like o horse. 
This stunt, demonstrated at right with 
the land-version M-29, is o lifesaver 
. in crossing crevasses covered by snow 


To tractor or truck drivers, the Weasel con- 
trols offer no great problems. Lond steering 

‘accomplished with the two levers shown be- 
low (center); the tiller above moves rudders 


ahead when the truck can no longer proceed. 

The Weasel can pull itself out of a lake 
if the bank is just a little less than per- 
pendicular so that it can get a toe hold. If 
the banks are all too steep, it can still 
get out by using its motor-driven capstan. 

To do all the remarkable things it dc 
would think the Weasel must have a terrific 
power plant. Actually it has nothing more, 
or less, than a standard Studebaker Cham- 
pion motor, but it has a two-range axle 
which gives it six speeds forward and two re- 
verse. In the lowest gears, the motor turnsat 
extremely high speed and takes a lot of pun- 
ishment, but these gears are used only in the 
toughest going. In water, the highest gears 
are used, and the two tracks throw up a dou- 
ble wake in the rear. There are four sets of 
four bogey wheels on each side, each set 
attached to a transverse elliptical spring. 
The tracks are driven by sprocket wheels in 
the rear. They are semiflexible, made c 
light-gauge steel padded with rubber.—Goo 
V, SANDERS. 


How the rudders are lowered before the Weasel is 
put into the water. Variation of coterpillar-track 
speeds, effective on land, is not sufficient for 
water maneuvers, though tracks act as propellers 


Rudders high in the air, the Weasel heads down the 
steep bonk into the Icke. Driver steers across the 
water by means of a simple cable-operated system 


This British brute, colled the 
AVRE, is o mortar-equipped tank 
designed for enemy wall cracking. 
i back. o. promote [bowel 
known as “the flying dustbi 
which holds an explosive charg 
many times the weight of that in 
any other similar-sized projectile 


“. BLASTING AND SEARING THE ENEMY 
. are the purposes of the British mortar tank 
and tank flame throwers seen on this page. 
‘The AVRE, shown directly above, gets its 
mame from Armored Vehicle (Royal En- 
gineers), The mortar mounted in the turret, 
known familiarly as the “petard,” hurls a 
devastating charge of explosive, as may be 
seen in the photograph at left. ‘The British 
term for the projectile, “flying dustbin,” is 
explained by the fact that “dustbin” is 
British for “ash can.” 

‘The “Crocodile” and “Wasp” flame throw- 
ers shown below are armored blowtorches 
that can be carried forward under fire to 
attack enemy strong points. The former is 
Sea ee ay ome, ing dusts effective at ranges up to 150 yards or more. 
a from tank mortar (above), “the Aying dusty ‘American tanks are now also equipped with 

jt high ond 10 feet thick similar weapons. 


ish ormy is the “Crocodi 
the projector muzzle in 
tank's nose is shown; below, flame spurting 150 yards. Special 
new-type fuel is towed by the tank in a large armored trailer 


Another British fire demon is the "Wasp," a hornlike 
projector fitted to on armored cai it is shown 
in action (below) ond close up for a view of projector 
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TELEVISION window displays, in a modern- 
ized plan, avert sidewalk jams created by 
pioneer attempts. In an arcade recessed 
from the building line, viewers watch shop 


exhibits without obstructing the passers-by. 


Images on the viewing screens are auto- 
matically brightened or dimmed by a photo 
cell which responds to changes in outdoor 
light; and another control regulates sound 
volume to be comfortably audible above 
street noises, but not loud enough to be ob- 
jectionable outside. Merchandise is attrac- 
tively arranged about the 18 by 24-inch 
screens, which may eventually be enlarged 
to three by four feet or more. 


PORTABLE RAIN GAUGES, now in use 
with the armed services, speed and simplify 
the work of weather men attached to fast- 
moving units. Transparent cylinders of shat- 
terproof plastic replace the copper tubes of 
standard instruments, and readings may be 
taken at a glance by sighting at a gradu- 
ated scale, as shown at left. In the con- 
ventional type, measurements of precipita- 
tion are made by inserting a graduated rod 
into the copper cylinder. 

Compact in size, the new rain meter fits 
its purpose as well as the bulkier installa- 
tions employed at permanent weather sta- 
tions, which its resembles in principle. A 
funnel four inches in diameter collects rain 
in a small inner tube, thus multiplying the 
reading for precision. Overflow, draining 
into the outer tube, is poured back for meas- 
urement. The plastic scale is declared to 
serve with satisfactory precision in tropical 
heat or Arctic cold. 
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CONSTRUCTION 


CONCRETE “CARTRIDGES,” 
stronger and cheaper than steel 
and lighter than aluminum, 
promise a new structural mate- 
rial for buildings and dams. 
Compacted by vibration while 
damp, the concrete is piston- 
packed into thin metal shells 
surrounded by spirals of steel 
wire, which it puts under perma- 
nent tension, in the Northwest- 
ern University process. Mass 
production of columns, like the 
one at right shown under test, 
would conserve U.S. iron ore. 


AN “ASTROPHANE,” a device 
so named by its New York de- 
signer, Otto J. Russert, is a 
three-in-one instrument for 
schools and museums that com- 
bines a celestial globe, a minia- 
ture planetarium, and a training 
device for navigators of ships 
and planes. Stars of the first to 
fifth magnitudes, inclusive, ap- 
pear in their proper places on the 
16-inch glass globe. Turning a 
knob, as shown, revolves models 
of planets within the sphere to 
their configuration at any past 
or future date. 
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TWO CYLINDERS develop as much as 32 q 
horsepower in this compact auxiliary en- 
gine for land, sea, and air. Burning gaso- 

line, the power plant employs the double- ' 
acting principle in which floating pistons 
receive power impulses at both ends of a 
stroke. The cooling problem, called the 
bugaboo of engines of this type, has been 

solved by placing heat-absorbing fins on 

the inside of the hollow pistons and cir- 
culating carburetor-intake air about 

them. Proposed uses include starting en- 

gines for larger plants and powering fire- 
fighting installations. 
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The Boy 
Who Built 
a Helicopter 


. and now Stanley Hiller is 


working for Henry Kaiser as a 


designer of postwar aircraft. 


19-YEAR-OLD engineer, largely self- 
taught, has produced what may prove 
to be one of the world’s best helicopters. 

Lean, black-haired Stanley Hiller, Jr., of 
Berkeley, Calif., who headed a $100,000-a- 
year business in model automobiles by the 
time he was 14 years old, is the designer of 
the machine, He calls it a “Hiller-copter.” 

It must be pretty good. The other day, 
one of America’s leading industrialists, 
Henry J. Kaiser, the shipbuilding man, 
bought the manufacturing rights to it and 
“took over” young Hiller. The youngster was 
instructed to design other “Hiller-copters” 
for Kaiser Cargo, Inc., which is no mere side 
dish on the Kaiser menu. 

Young as he is, Stanley Hiller is traveling 
in fast engineering company. He is a nat- 
ural in mechanics. At 12 he was manu- 
facturing model racing cars in the family 


Towing through city str 


at the controls of his 
instrument panel 


basement. At 14, expanding his model-car 
business to achieve assembly-line produc- 
tion, he was toying with helicopter flight. 
At 17 he demonstrated to the Army the 
mechanism that, he said, would make his 
helicopter work. 

Helicopters began to intrigue him because 
of what he considered their mechanical im- 
perfection. This “Henry Ford of the Midg- 
ets," as he is known for his manufacture of 
tiny cars fitted with fractional-horsepower 
gasoline engines, was puzzled because al- 


ts and along country roads presents no problem: ship is narrow and its rotors can 


be aligned along the horizontal axis. Airfoil section of each rotor blade is 10 feet long, 14 inches wide 
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. the 19-year-old inventor lets go of the controls os 


the helicopter hovers in midair in a Colifornia stadium. Only flight controls are stick, rudder, and pitch lever 


most all the designers of currently success- 
ful helicopters put a small propeller on the 
back ends of their machines. 

Whirling in a vertical plane, it compen- 
sated for torque—the reaction set up by the 
canopy of blades overhead that impelled the 
fuselage to turn in the opposite direction. 
‘That wasted power, he reasoned. 

So he began experimenting with two sets 
of blades, one above the other and turning 
in opposite directions. That would damp 
out the torque of that collection of lifting 
blades, called the rotor. It was Hiller’s first 
fling at aeronautics. Char- 
acteristically, his friends 
say, he tackled one of the 


less than formidable. He had been to a 
college-preparatory school at Milford, Conn, 
—employing his time out of the classroom 
to pore through semi-technical magazines. 
It was here that he began studying heli- 
copter flight. Back home his father and a 
plant manager kept his embryo model rac- 
ing-car business going. Within a few months 
after returning to Berkeley in mid-1940, the 
boy was fabricating the cars at a rate of- 
250 a month. 
Except for such items as spark plugs and 

magnetos, he manufactured the machines 


By having two to the ordi- 


oldest and horniest of fly- 
ing’s problems. Men have 
grown gray trying to evolve 
a formula for rotating-wing 
flight. 

His idea wasn't new. By 
count—Hiller is nothing if 
not thorough—he found that 
37 inventors before him had 
built helicopters with two 
rotors mounted in that 
fashion. They were called 
coaxial rotors, But almost 
all of these machines were 
dismally unsuccessful. Hill- 
er set out to find out why. 

His equipment in formal 
education was something 
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nary helicopter’s one, the 
ship gets enough lift’ from 
rotors that have o spon of 
only 24 feet. As indicated 
by ‘this three-view drawing, 
this lets the ship land and 
toke off from the proverbial 
dime. Rotors are 16 i 
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complete, including a single-cylinder engine 
that kicked up one horsepower when it was 
Pushed to 18,000 r.p.m. To young Hiller, 
designing and building that engine was a 
major job. To insure long wear, he cast the 
crankcase and differential as a single unit. 
He made the die, then designed a machine 
to run the die. This led to the development 
of another machine, to make strong alum{- 
num-alloy castings by die-forging them. His 
castings were nearly as strong as steel and 
two thirds lighter. 

He obtained a patent on that. 

Nights and week ends he kept sketching 
helicopters. 

‘Having demonstrated his business acumen, 
he elected to study engineering at the Uni- 
versity of California. But helicopters kept 
plaguing him, and at the end of his fresh- 
man year he left the campus to do research 
work. 

He needed space for free-flight experi- 
ments. So he set up a laboratory near his 
father’s shipping company on the ninth floor 
of a San Francisco office building. There he 
experimented both with wing shapes and 
with a mechanism that would permit him 
to control the angle of the rotor blades in 
flight. It was a rare day when workers in 
adjoining offices didn't see one of Hiller’s 
model helicopters drifting down the side of 
the building. 

‘Again he exhibited his gift for scientific 
thoroughness. The performance of those 
models was photographed with both movie 
and still cameras. 

Tt was a year before Hiller finally nodded 
his head to the draftsman who was helping 
him, He was satisfied with his wing shape 
(or airfoil section), with the mechanism 
intended to control the angle at which the 
Dlades attacked the air, and with the spac- 
ing between the upper and lower sets of 
blades. 

‘The control mechanism was the heart of 
the matter. He knew that. So he built one 
to half scale and set off for the Army Air 
Forces .Materiel Command laboratories at 
Wright Field, Dayton, Ohio. 

Young Mr. Hiller was now all of 17 years 
old. 

‘At Dayton he explained how his machine 
worked. He wanted suggestions. Just as 
important, he wanted help on priorities for 
a light aircraft engine to power his machine. 
The Army officers pursed their lips and 
rubbed their chins. Nope, they said, it 
wouldn't fly. The swept-disk area of the 
blades (the area covered by the blades in 
rotation) wasn’t big enough. 

“Those officers,” he relates somewhat 
wistfully, “thought my machine would not 
fly.” 

‘That didn't stop him. He put the wraps 
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back on his device and caught an airliner 
straight to Washington. There he button- 
holed A. W. Lewis, head of the aircraft 
priorities branch of the War Production 
Board. He went to Grover Loening, aircraft 
consultant to the WPB and chairman of the 
rotary-wing division of the National Ad- 
visory Committee for Aeronautics. 

He got what he wanted. 

On a sunny afternoon last May the Hiller- 
copter made its maiden flight from the con- 
crete driveway of his home. It wasn’t a long 
flight. For safety's sake, Hiller had tethered 
the machine to the bumper of his automobile. 
‘The ‘copter inched off the driveway, hovered, 
and settled back. Another hour of testing— 
with the machine still restrained by a cable 
—followed. 

Now Hiller was ready for the big moment. 
Up to now he had never even seen a hell- 
copter in free flight. Secretly he trundled 
his machine into the University of Cali- 
fornia’s football stadium. There he climbed 
aboard, started the engine, and manipulated 
the controls. 

‘The Hiller-copter, unfettered, was a per- 
fect lady. It climbed, turned, and gently 
came to rest on its tricycle landing gear at 
the will of the man in the cockpit. 

Since that day it has put in a good many 
hours soaring over the stadium and the low 
hills near by. Hiller in one instance made 
a take-off from a San Francisco street. At 
no time has it been higher than 100 feet, 
but that’s sufficient to prove that it can fly 
above the area of “ground effect,” where 
air pushed earthward by the rotors buoys 
up a ship on the rebound. Sometimes heli- 
copters will fly with benefit of ground effect, 
but no higher. 

Ostensibly the Hiller-copter has departed 
no great distance from conventional rotat- 
ing-wing aircraft with rotors of coaxial 
design. There have been other machines 
with coaxial rotors that were more or less 
successful. (P.S.M., June '44, p. 57.) The 
Hiller-copter carries a 90-hp. Franklin air- 
cooled engine, set aft to counterbalance the 
pilot's weight. It has a top speed of about 
90 m.p.h. and has flown for as long as an 
hour and a half at a time, 

A successful coaxial-rotored helicopter is 
something of a rarity because its design 
poses stupendous engineering problems, The 
more familiar helicopters have either bal- 
anced rotors set on outriggers to either side 
of the fuselage, or a single, big main rotor 
offset for torque by an auxiliary rotor on the 
tail. The prewar Focke-Achgelis machine 
is an example of the former and the near- 
famous Sikorsky VS-300 of the latter. 

The Hiller-copter’s two rotors, set 16 
inches apart, revolve at 240 rp.m. and 
describe a circle 24 feet in diameter. Each 
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ENGINE 
. a 


Schematic drawing of the "heart" of the ship. The 
0-hp. engine spins the rotors at an almost con- 
stant rpm. of 240, to produce speeds (controlled 
by blade pitch) up to 90 mph. At right, Hiller in- 
spocts engine, whic! in the tail instead 
of under rotor mast, ‘os in more familior ‘copters 


rotor blade—there are two in each set— 
has an airfoil section 10 feet long and a 
uniform chord (an imaginary line drawn 
from the leading to the trailing edge) of 14 
inches. Hiller estimates his total lifting 
surface at 46,66 square feet. 

‘As in some other helicopters, the blades 
can be feathered individually or as units for 
lateral, directional, and longitudinal control. 
In addition Hiller can vary the pitch of the 
blades in one rotor without affecting those 
in the other rotor. 

Ascent and descent are achieved by vary- 
ing rotor pitch and engine speed. Horizontal 
flight depends on increasing the pitch of 
each blade as it wheels through one segment 
of its circle, and decreasing the pitch as it 
reaches the opposite segment. 

Hiller's control Mechanism design is 
secret. 

What distinguishes the Hiller-copter from 


Now, at 19, both he and his remarkable ship have 
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jo engineering ot 12 by making gas-d: 
line plant (above) that was doing $i0n,000-a-yoor boceess, AP 17 he had developed the Hil 
0 


other coaxial machines, according to those 
who have seen it fly, are a lack of vibration 
and the ease with which it can be flown, 

‘The XC-30033, as Hiller calls it, is purely 
an experimental machine of fabric-covered 
steel tubing. From the front the fuselage 
resembles the snout of a sea elephant. The 
cabin is enclosed, above shoulder height, 
with transparent plastic, giving vision all 
ways except straight down. 

Hiller has two new designs on his drawing 
board. One is a two-passenger ship for 
carting persons and baggage short distances 
from air-line terminals. The other, bigger, 
is intended to cruise for hundreds of miles 
and, if necessary, to do emergency work at 
sea. It can be fitted with three stretchers. 

The young inventor reads voraciously. 
Included in his library is a complete file of 
POPULAR SCIENCE MONTHLY since 1928,— 
ANDREW R. Boon’ 


fen racing-cor models. At 14 he had an assembly- 


by Henry J. 


as a “subsidiary” 
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The B-29 Brings 


A New Era In Bombing 


An Intelligence officer of the 
global Twentieth Air Force 
tells how “engineered flight’ 
makes the big Boeing bombers 
one of Tokyo’s main headaches. 


By MAJ. SELBY W. CALKINS 
‘As told to DEVON FRANCIS 


'E WERE sweating. We knew that 

1,500 miles away a task force of B-29 
bombers was—or ought to be—pounding 
Japan. 

For months we had been saying that the 
Superfortresses would reach their target at 
a moment that could be predetermined right 
there at the Twentieth Bomber Command 
operations office in interior China. That was 


AS HEAD of the 
A.2. (Intelli- 
gence) Section in 
China Jor the Twen- 
tieth Bomber Com- 
mand, Major Cal- 
kins participated in 
two Boeing Super- 
fortress raids. In the 
frst strike at An- 
chan, the code word 
for "Bombs Away" 
‘nthe bombardment 
reese aus "judy Mai. Selby W. Calkins 
the name of one of 


his small daughters. Judy is a fer herself, 


Aaving piled np 230 bours in the ar with ber 


father before she was three. 


Judy makes believe she's sewing up a B-29 


how the B-29 had been built. That was the 
operational technique that we were using on 
this first raid on the Japanese homeland. 

But now, as we sat in a shack with 
blacked-out windows in that hot, humid 
China night, the time had come—and the 
squawk box connected with Radio was mute. 
T glanced at my wrist watch to make sure. 
It was 11:55 p.m., China time. 

Waiting with us were Maj. Gen. George 
E. Stratemeyer, commanding the Army Air 
Forces in the India-Burma sector, and, of 
course, Brig. Gen. K. B, Wolfe, commanding 
general of the Twentieth. Flanking them 
were the high-ranking officers of their staffs. 

For hours we had been plotting the as- 
sumed progress of the bombers, maintaining 
strict radio silence, toward their target, the 
Yawata steel works on the island of Kyushu. 
Inside the bamboo-and-mud structure that 
served both as an air room and, during a 
raid, as an operations office, we had tacked 
maps on the pine-sheathed walls. On those 


HISTORIC DOCUMENT. This te 
announcement, Twentieth Air Force Ce 
munique No. 1, told the world that the B-27 
had tested blood in its first actual raid 
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FIREPOWER of the Superfortress is the bane of the Jop interceptor fleets. Repeatedly, Nip fighters 
wos o short cut to harackiri. The only 
complaint you hear from the Superfortress gunners is over the scarcity of targets. In the drawing above, 
PSM, artist Frank Tinsley hos grophically illustrated the terrific gun punch packed by the big bombers 


FORTRESS AND SUPERFORTRESS. Below is o comparison of the B-29 with its little (but older) 
brother, the Boeing B-17 Flying Fortress. The plane at lower right is a Superfortress; the two. others, 
BLI7's, A little study in perspective will show the comparative site. The nearer B-I7 is much closer 
to the camera than the B-29. Note the latter's longer nose and relotively narrow chord of its wing 


have swarmed in upon one or more B-29's, only to discover that 


maps we were continually marking crosses. 

“They're here now,” we would say. Ac- 
cording to our calculations, that was where 
the bombers had to be. 

‘They had to be there, because the B-20's 
were being flown by slide rule. We were 
introducing engineered flight to air warfare. 
‘There was to be no throttle-pushing in our 
operations. The man who had done the 
estimating on target time was Burton H. 
Burns, a Texan. Now a lieutenant colonel, 
Burns had won so many decorations flying 
in the Southwest Pacific that after he got to 
China the “fruit salad” for his blouse was 
still catching up with him. 

I glanced at Burns’ pink face. He looked 
unconcerned. Burns came by his poker face 
naturally. He departed the Southwest Pa- 
cific with $3,000 that he had made by filling 
inside straights, and once in Honolulu he 
won his commanding officer’s automobile in 
a crap game. 

.His admiration for the Japs was on the 
faint side. “They've got tails,” he would say. 

“The lead plane will break radio silence,” 
Burns had forecast, “at 23:55.” That was 
11:55 China time, 

But it was target time now. 

‘Shouldn't we be hearing?” asked General 
Wolfe, The question was rhetorical. 

I strolled over to the map and started 
drawing a picture of a bomb over the target. 
‘Nobody was saying anything. It took me a 
long time to draw the picture. I meant it to. 

Suddenly the squawk box came to life. 
“Radio to A-2,” it blatted. Nobody breathed. 
“Bombs away signal at 23:58." 

‘We were three minutes off our estimate, 

Engineered flight would work. We had 
proved it. Subsequent raids added to the 
evidence. 

It worked because the B-29 Boeing Super- 
fortress is an airborne battleship in minia- 
ture. The Army describes its raids as “task 
force” strikes. At his spacious desk sits 
the flight engineer, one member of the 
l1-man crew. He knows, and the pilot and 


Here you are looking through 
a tunnel formed by the opened 
doors of the two bomb bays of 
the B-29. The two .50 caliber 
nin the for- 


four other positions indicated 
on the large photograph above 
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copilot know, that they are handling an 
intricate mechanism. A balance must be 
struck between the loaded weight of the 
airplane and the speed at which it is 
operated to obtain maximum flying range. 
On his curve of power output the engineer 
selects the manifold pressure and engine 
revolutions to obtain the highest “permissi- 
ble brake mean effective pressure” inside 
the cylinders. He makes that selection 
not once but dozens of times during the 
course of a flight as fuel is consumed and 
the bombs are dropped and the weight of 
the airplane lessens. 

Between the pilot and the engineer runs 
@ constant interchange of information on 
the intercom. What is the present center of 
gravity, the proper cruising speed? Per- 
haps the cowl flaps, governing the flow of 
air around the four 2,200-horsepower Wright 
Cyclone engines, need adjustment to reduce 
the cylinder-head temperatures. At any 
given moment the engineer can tell the 
men on the “front porch” the exact fuel 
consumption of each of the engines in 
pounds per hour. 

He controls the settings for mixing fuel 
and air. He starts an auxiliary gasoline 
engine to provide added electrical energy for 
take-offs and landings. He governs the super- 


loge, this gunner has 
full hemispher 

n. In foreground 
is the aff top turret 


From the astro-dome 
on top of the fuse- 
of \ 


moke this one of the best-protected spots on o B-29 


GUNS, GUNS, GUNS. This officiolly approved picture discloses for the first time the locations 


of the remotely controlled multiple-gun stations on the Superfortress. The B-29 is not tl 
armed of Allied bombers; some others, toting more and bigger guns, are employed 


most heavily 
rally as fly- 


ing artillery on tactical missions. The Superfortress IS the best gunned of all the strategic bombers 


charging of the fuselage interior so that the 
crew can work at a simulated altitude of 
8,000 to 8,500 feet while flying at 30,000 or 
above, 

‘More engineering has gone into the B-29's 
two bomb bays than ever before went into 
the belly of an airplane. In them are stored 
anything from block-busters to 25-pound 
incendiary clusters. The B-29 can carry 
these missiles in whole or in combination. 
‘The bombardier can play on his shackle 
releases as a musician plays on the keys of 
an organ. Under normal conditions the bomb 
load is double what the B-17 Flying Fortress 
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can carry by filling its bays and hanging 
bombs from the wings for short-range 
operation. 

In terms of crew efficiency, supercharg- 
ing the fuselage finally has rendered high- 
altitude bombing as precise as a laboratory 
study. Crews of the bombers that blasted 
away at Germany for almost four years 
prior to the invasion often came home with 
fingers, faces or toes frozen. The interior 
of the B-29 is so warm and comfortable 
that crewmen seldom have to don even as 
much as a leather flying jacket. More than 
one pilot, sitting in the “greenhouse” in 
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KNOW THE B-29. This thre 
shows the family resemblance 
which was originally designe 


iow drawing 
Boeing B-17, 
‘almost a decade ago 


the sun, has shed.his shirt to keep cool while 
the outside thermometer registered well 
below freezing. 

Just as the B-29 was engineered for slide- 
rule flight, so was it designed for slide-rule 
combat. An evaluation of the airplane as a 
superb means of transportation for ex- 
plosives and as a weapon to sluice those 
explosives accurately onto a target must 
be back-dropped by a description of the 
job it was built for. 

‘The Superfortress is a strategic bomber. 
It is being used on Japan in the same 
fashion that the Flying Fortresses, Lan- 
casters, and B-24’s were used on Hitler's 
Europe. The swift march of Allied soldiers 
into Germany was accelerated by the smash- 
ing of Nazi oil-producing centers and of 
factories making machine tools, ball bear- 
ings, synthetic rubber and fuel, and railroad 
rolling stock. 

In East Asia the task is far bigger. The 


te 


distances are more than twice as great. 
Japan's economic empire is far richer. In 
Europe, Axis industry was within Allied 
bombing range from the beginning. In Asia 
we are only now getting within range to 
erode the sources of Japan's industrial 
ability to make war. 

We are within range only because the 
B-29 was built with twice the radius of 
action of the B-17. The Japs say we are 
basing the Twentieth at Chengtu, Szechwan 
province. If that is true, we are flying 
round-trip missions of 3,000 miles in strik- 
ing at Nagasaki; we are flying 2,600 miles 
to hit Anchan, Manchuria. A known yard- 
stick of the Superfortress’ range is the 
round-trip distance from India to eastern 
Sumatra—more than 3,600 miles, Planes 
based with the Southeast Asia Command 
struck the Pladjoe refinery at Palembang, 
Sumatra, the enemy's largest source of 
oil, on August 10. 

And the B-29 can fly farther than that. 

As a weapon, the airplane is largely self- 
contained. It employs its own operational 
techniques. . 

After one raid the Jap radio commented: 
“Each man (pilot) flew in a direction to 
his own liking, at his own convenient alti- 
tude, and when the enemy planes withdrew 
it was done according to each man’s fancy.” 

That was correct. Above their base after 
take-off the B-29's made rendezvous in 
elements of four. In elements of four they 
flew to their target. To bunch them in 
squadrons of 18 to 27 like the B-17's, to 
require large numbers of the ships to keep 
jockeying for places in a formation, would 
as in any other bomb- 
ing operation, planes have to turn back 
short of their target. Sometimes planes 
have to go into the attack singly. 

But I have yet to run across a Super- 
fortress crew that is apprehensive over the 
loss of supporting fire from other planes in 
its element. The men of the B-29's know 
they can throw enough lead for their own 
defense. The system of fire control insures 
that. 

There is no point on the airplane that an 
enemy fighter could attack without flying 
into the muzzles of at least two .50 caliber 
guns, and in the course of his attack he will 
Tun into multiples (Continued on page 222 


BOEING 8-29 SUPERFORTRESS ;** 


Jo Kotulo’s brush hos coptured the sleek lines of the Superfortress, the 
sapon of our global Twentieth Air Fore 
designed for high-altitude supercharging. 
stick out beyond trailing edge of win 
spread of 141.2 feet. Four 2,200-hp. Wright Cyclone engines 


Note the perfectly round fuselag 

ings of inboard engine nacelles 
The B-29 is 98 feet long, has a wing 
the giant 


TO SHIELD THE CHUCK of the lightweight 
Pneumatic drill made by Ingersoll-Rand Co., ~ 
New York, a collar has been designed to protect 
the user’s hand while enabling him to guide the 
drill easily and accurately. The whole outfit 
weighs only two pounds, but is sturdily built 
for three-shift endurance. 
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EXPANDING COLLET ACTION locks this 
stop in the hollow spindle of a lathe for 
locating repeat work. The Rieger Spindle 
Stop is set by two screwdrivers. It has a 
Yr by 4-inch extension to limit hollow work 
and to protrude into the chuck for stop- 
ping short pieces. 


RECOIL PRESSURE of springs up to 
seven inches long is measured by this 
new coil spring tester and torque 
wrench made by the New Britain Ma- 
chine Co., New Britain, Conn, 


SHARPEN THAT DRILL, Here is an in- 
expensive new drill-grinding attach- 
ment, made by the Crandall Manufac- 
turing Co., Los Angeles, Calif, that 
holds long, short, and medium’ twist 
Grills from yy to 1 inches in diameter. 


ELECTRICAL MAGNIFICATION en- 
ables the new DoAll comparator to ac- 
complish what formerly required four 
instruments. Three models made by 
Continental Machines, Inc, measure 
variations from four one-thousandths 
to 400 one-millionths of an inch. 


TOM THUS 


3 HOW MODEL MAKERS BUILD THEIR OWN AMAZINGLY REALISTIC & 


Stor 


‘ LITTLE REPLICAS OF CIRCUS WAGONS, TENTS, AND SIDE SHOWS 
By JEAN ACKERMANN 


VERYTHING about the circus except 

that heady, nose-wrinkling aroma is 
faithfully reproduced in miniature by mem- 
bers of the Circus Model Builders and Own- 
ers Association. This organization is a 
group of craftsmen who are young-hearted 
enough to thrill to the lure of lions ‘n tigers 
‘mn everything, and sufficiently skilled to 
dramatize thelr interest in the table-top 
circuses they are building. They may be 
farmers, mill hands, schoolboys, or business 
men, The hobby is highly specialized, so 
there ate few blueprints available, and the 
fans have to go after their own data. When 
the circus comes to town, any conscientious 
modeler gets up before dawn and goes out 
to greet the troupe, lends a hand with the 
properties, and spends a day of sheer glory, 
measuring wheel spokes and elephants’ 
trunks, and reveling in the backstage talk 


This authentic model of a thres-section den was copied from a wagon used by the Hagenbeck-Wallace Circus 


of circus folk. It’s all pretty exciting. 

Table-top circus modeling has already at- 
tracted 200 craftsmen, aged 16 to 75, from 
28 states. All are members of the national 
association, which has its headquarters in 
Harrisburg, Pa. Organized in 1936, the as- 
sociation encourages intermember corre- 
spondence, sponsors exhibits, and issues 
membership cards that give the modelers 
access to the back-tent area of any show. 
Professional circus people welcome the mod- 
eler and give him valuable aid, while he in 
turn helps them slice through local red tape 
when the show visits his town. 

Many modelers prefer to concentrate on 
animal and property wagons, which are 
more tricky to build than tents and side 
shows. Others have developed complete 
shows of their own, with impressive names 
such as “Wagner's Miniature Circus, Win- 


en the practical and 
osoic parts of @ cir- 
4 are reproduced in 
dels. This is the mo- 
ve power plant that 
nnerates electric cur- 
iat for the floodlights 


ide from a cheese 
this garish repro- 
ion of a bond wagon 
inutely reproduces ev- 
tthing but the blare 
orasses and sour notes 


The menagerie tent, 
shown above at con- 
ter, is second only in 
importance to the 


ican wllerw My ete: 
ployees and ac- 
Credited modelers go 


Two leaders of the 
Cireus Model Build- 
ers and Owners As: 
ion, Charles 


cus. The Association 
has 200 members 


“Loder an’ gen't'- 
men! Step right up 
and see this unparal- 
leled and unprece- 
dented aggregotion 
of stronge people 


show iso triumph 
of make-believe 


‘os 


tion. Some like white pine for the wagons 
and others use brick-cheese boxes (yellow 
pine). Adornment of vans is a challenging 
problem. When brilliant paint isn’t suffi- 
cient decoration, modelers often raid their 
wives’ jewel boxes to unearth gay brooches, 
earrings, and other trinkets, which they 
glue onto their vans. 

In spite of their love for gimcracks, the 
builders value realism above prettiness. A 
modeler hates an eye-catching wagon that 
shows flaky paint and rough edges. And 
band wagons, the public's favorites, are no 
more alluring to the good workman than 
the cooking and generator vans that do a 
show's dirty work. 

Each wagon has its own team, four to six 
horses, depending on the load. While the 
modelers make the wagon bodies by hand, 
those unskilled in wood carving buy ready- 
made horses and paint on harness, The 
horses are then hitched to the doubletree 
that links them to the wagon proper. Reins 
are heavy buttonhole thread, which the 
driver “holds” through a hole drilled be- 


MODEL DEN OR CAGE WAGON 


neath his arms. The effect is very realistic. 

‘Wagner's three-ring setup is beautifully 
detailed. Arranged on a huge table in his 
basement workshop, the little big show, 
scaled yy" to the foot, is complete even to 
its own railroad rolling stock, into which the 
whole circus fits. A hobo lying beside the 
miniature tracks adds a touch of realism. 

Circling the table is a parade of animal 
dens. First on the Midway, carefully placed 
for the sucker trade, is the side-show tent. 
Behind it are the menagerie and the big 
top. Back-yard tents, generally unnoticed 
by the public, are those for dressing, dining, 
blacksmithing, and truck shelter. These, 
along with the property, animal, and power 
wagons, and several bulldozers, fit into 
eight flatcars, four or more wagons to a 
car, while the horses travel in two stock 
cars and the elephants in their own bull 
cars, Performers have their own sleeper. 
In a real circus, the advertising car, stacked 
with posters and circulars, travels three 
days ahead of the show. 

Some ingenious makeshifts Wagner has 


How the wagon 
body is attached 
to the front-wheel 
assembly. The hand 
gives an idea of 
the mode 


Decoration is most: 
ly paint, but bot. 
tom flare is made 
by cutting ridgos, 
sanding, and filing 


Side ond ond views, with details of construction for the den or cage wagon pictured on the opposite page 


dreamed up are a tiny load of hay made of 
dried grass rolled together in a miniature 
baler, and several sawdust “bales,” which 
are blocks of wood covered with glue and 
rolled in loose sawdust. Horses’ plumes are 
chopped-up bits of pipe cleaner painted in 
brilliant colors. Red, white, and blue stand- 
ards that top the wagons are made from 
tricolor satin ribbon mounted on slender 
dowels, 


In the side show, the legless girl once 
topped a perfume bottle, the pumpkin-head- 
ed hoy was stripped from a Halloween dec- 
oration, and the giant was an outsized toy 
figure. 
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Tent making takes more labor and pa- 
tience than you'd think. A pattern must 
be designed from memory of a real circus 
tent, and the “canvas” (heavy muslin) mea- 
sured, cut, and tightly sewn. Holes are 
punched along the circumference of the 
cloth and fitted with metal eyelets. Through 
each of these eyelets passes the straight pin 
that tops the corresponding tent pole and 
anchors cloth to pole. The pole is secured 
by guy ropes—slender wrapping cord— 
which are tacked to the floor or table. The 
interior of the tents is carefully detailed, 
although this workmanship is rarely appre- 
ciated by a casual visitor. 
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“Rainbow” coated with molybd this cop 
lenum, this copper plate shows only one of the unlimited number of 
brilliant color patterns that can be produced by moving the positive anode over the plate 


] Pisting both is hot solution of ammo 
date. Negative pole of four-cell batt 
tached to metal plate: positive pole to the anode 


2 The plate is lid on the bottom of the tray, and 
the anode—a platinum wire projecting slightly 
from a glass tube—is dipped into the bath above it 


Electroplating Puts 
Colors on Metal 


“DP AINBOW” plating—a seemingly mag 
fcal electrolytic process of applying 
multicolored designs to metal without the 


use of pigments—has been developed by 
the well-known electrochemist Oliver P 
Watts. Secret of the process lies in light- 
wave interference between the surfaces of 
a semitransparent plating of molybdenum. 
As in a soap bubble, brilliant colors are 
produced by light reflection from surfaces 
only half a wave length apart. By minutely 

arying the plating’s thickness, hues of the 
ire spectral range can be produced. 


 Celer rings form as soon os anode is inserted 
end gradually expand, reaching plate's edge in 
about 30 seconds. Overplating makes colors vanish 


PLASTIC RIVETS hav: 
8. H. Phillips, process eng! 
las Aircraft Company's El § 
plant, for attaching fabric to metal, wood, 
or plastic, and metal to pl sheeting 
‘Tests have proved their strength and ver- 


en developed by  satility; and, owing to the colors obtainable, 
eer of the Doug- the rivets promise wide adaptability to 
gundo, Calif, peacetime uses. Even greater than normal 
and flexural strength is obtained by 
ting the plain rivets, The photos 
w the rivets and their application. 


THIS GLASS WAS TOUGH. So 
the Ninth Air Force in the tail turret of 
Liberator bomber. When a 20-mm. shell from a N 
Messerschmitt struck the window, the gunner, whose 
view was obstructed by the damaged glass, c 
to fire at the enemy and was officially credited 
a kill 


“GO FOR BROKE” is the motto of 
the loyal Japanese-Americans who 
compose the 442nd Combat Team of 
the U. S. Army. The expression is the 
equivalent of “Shoot the works.” ‘The 
Liberty torch shoulder patch shown 
above is the unit's insigne. 
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CASE 


NO NEED TO BE COLD this 
winter if you take advantage 
of the idea of William W. Mo- 
Cready, Boston inventor, who 
has devised an electrically heat- 
ed overcoat with an accompany- 
ing portable source of battery 
current. As in similar blankets 
and aviators’ garments, heating 
wires are distributed through 
the coat. Two flexible leads are 
carried down the sleeve and are 
plugged into the battery carry- 
ing case. There is a conven- 
lently located switch near the 
handle for regulating the heat, 
but when the battery is set 


down, the connection is broken, 


fit prevents bottles from breaking by com- 
ing in contact with each other. 


A BETTER WORLD is promised 
by David E, Bites, of Chicago, in 
the form of a self-righting map 
globe for home or classroom use. 
Inside the globe is a circular 
channel in which a weight slides, 
80 that when the globe is placed 
on a desk or table its polar axis 
automatically assumes the cor- 
rect inclination of 23% degrees 
from the vertical, corresponding 
to the tilt of the earth's axis with 
reference to the plane of its orbit. 
In this way, the globe dispenses 
with the usual clumay stand. It 
can be moved and handled easily 
for study of any part of the map, 


or used to explain the changes of 
the seasons. 


WEIGHT SLIDES 
IN CHANNEL 


108 POPULAR SCIENOE 


A FOLDING BRIDGE devised by Alfredo Hel- 
) denreich, Buenos Aires, Argentina, is intended 
to provide @ portable foot crossing for narrow 
streams and other obstacles. Transverse beams 
are joined by a lazy-tongs arrangement that 
allows the bridge to be stretched across the 
gap to be spanned. Hinged plates fall into place 
between the beams to form the floor, and chains 
slong the sides help support the weight. If de- 
sired, the bridge can be laid over 
shown above. 


THIS KNIFE HAS THE EDGE on most other 
cutlery because it carries a built-in sharpener. 
Its hollow handle conceals a set of sharpening 
rolls similar to those found in nearly all well- 
regulated kitchens, When the knife gets dull, 
the user gives the metal extension at the base 
of the blade a pull-push motion, which carries 
the cutting edge back and forth across the 
SLIDING ‘ sharpener. An easily workable locking device 
BLADE ROD * secures the blade in cutting position. Earl L. 
SHARPENER Frank, of Minneapolis, Minn., is the man who 
developed the idea. 


HAND SNOWFLOW. Remov- 


Although “enomel has come to mean 
everything from dime-store paint to nail 
polish, actually it is finely ground glass 
that is strongly or weakly colored, and then 
opplied wet to a base where it is baked to 
a hard, glossy finish. An assistant (left) 
to Horold Tishler, one of the few hand 
enamelers practicing the craft in this coun 
try, is shown applying a layer of colored 
gloss to the little donkey that appears 
above. Each layer of glass requires an in 
dividual firing, at temperatures ranging 
from 1,200 to 1,500 degrees. The donkey 
required seven separate firings in a kiln 


HAND-FIRED GLASS ENAMELS 


How costume jewelry, bowls, 
plates, and other ornaments are 
embellished with lustrous colors 
applied with a brush in layers 


and baked in a kiln. 


N HIS smal 
Rui 


New York skylight stu 
Harold Tishler, a fc 

r who has also studied 
found a lively career for 
himself in the almost extinct art of hand 
enameling—the painstaking handicraft of 
painting and baking finely ground glass, 
white or colored, on metal, glass, or pottery. 
Working with a tiny kiln that he has to 
keep fired 14 hours a day to meet the 


jan-b 


SHAPING THE BASE AND FIRING ITS LAYERS OF GLASS 


His metal bases properly cut, Tishler hammers them 
to thape on wood forms and then adds the "master’s 
1g the modeling with his fingers 


touch” by fini 


A sulphuric acid bath, @ coating of gum—and a 
bose is ready for its gloss layers and many trips in 
ond out of the kiln. At right, Tishler exomines work 


This zebré head (above ond ot 
right) is another of the costume 
pieces ed and produced by 
Tishler. The glaze is resistant to 
cracking and chipping, and should 
last « lifetime with careful handling. 
As a bose for his enamels, Tishler 
uses either copper ot silver, the lat- 
ter producing beautiful tints of blue, 
purple, and sea green when cov 
ered with translucent enamels. Al 
though most colors are unchanged 
by the fring, «pink glene iv eb- 
tained from a white powder, and o 
purple glaze from o light blue 


aphe by William W. Morris and Robert P, Smith. 


DECORATE UNIQUE CRAFTWORK 


demand, Tishler turns out ex- These plates, too precious to be eaten from, are 
quisitely colored bowls, plates, hung on the wall or placed over the mant 


and tray: ell as pieces of + hues are the result of o silver bos 


tum y that retail at 
20 and 30 dollars. After the 
war, Tishler plans to prod 
decorative tiles for fireplaces 
as well as scenic plaques that 
can be set in living-room walls 
as murals. 
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“Get Good with the 


E MECHANISM OF A 
ND GRENADE 


STRIKER SPRING 


Possibly the oldest firepower 

weapon, it Is still a decisive 

facter in hand-to-hand combet. 

Here's the colorful story ef its 

development and Its role in war 

from the Middle Ages up to now. 
By ARTHUR GRAHAME 


HE best thing that can be sald about 
our fragmentation hand grenade is that 
the Japs are scared to death of it, 

‘An ingenious and deadly contraption of 
cast metal and explosive, it looks like a 
somewhat oversize green lemon, costa 54 
cents, and is simple to manufacture. It 
weighs 1% pounds, The average soldier 
can lob it 30 to 35 yards. A really good 
grenade thrower can drop it neatly into 
the lap of a Nip 150 feet away. Five seconds 
after it leaves the thrower'’s hand, it ex- 
plodes and blasts 40-odd jagged fragments 
of its metal body over a 30-yard radius at 
8,000-feet-per-second velocity. 

‘The machine-made hand grenade of to- 
day is the direct descendant of what was 
perhaps the first firepower weapon. The 
Saracens probably used earthenware gren- 
ades when they besieged Salonika a thou- 
sand years ago; history records that bottles 
filled with gunpowder were used in the 


FOUR OF THE PRINCIPAL 


Grenade... It Pays! 


siege of Casalmaggiore, in Italy, a half 
century before Columbus set sail for 
America. At any rate, the grenade had be- 
come‘an important tool of warfare by the 
beginning of the seventeenth century. Even 
then, munitions makers must have known 
something about quantity production, for 


ers and the embattled Dutchmen hurled 
20,000 back at them. 

By about 1650 the hand grenade had be- 
come more or less standardized in the form 
of @ hollow bronze, brass, or cast-iron ball 
from eight to 14 inches in diameter, 
weighing from three to six pounds, 
loaded with black powder, and ex- 
ploded by a fuse lighted just before 
the missile was thrown. 

‘Men who were husky as well as 
brave were needed for the job of 
grenade throwing, and in most Bu- 
Topean armies the tallest, strongest, 
and toughest soldiers of each infantry 
regiment were organized into special 
grenade units. For over a century 
these grenadier companies played a 
conspicuous part in warfare, which 
then consisted mostly of attacking 
and defending fortifications. But 
eventually the improvement in small 
arms and the adoption of more fluid 
fighting tactics combined to rob the 
grenade of much of its effectiveness. 
Rifle grenades date back to 1743, but 
they never were widely used in the 
days of the muzzle-loading musket. 

In our Civil War both Federals and 
Confederates occasionally used gre- 
nades in the defense of fortifications. 


TYPES NOW BEING USED 


pu 


just before the grenade was rolled 
down the slope of the rampart on the at- 
tackers. In Tunisia, 80 years later, the Ger- 


ning, Ga. Prior to the new 
louncher, grenedes could be fired only from Springfield rifles 


A PICTORIAL REVIEW OF THE ROLE THE HAND GRENADE 


Manuscripts of the early 
I4th century show the 
renade being used in 
defense of besieged 
cities and castles. I 
1602, at the sie 
Ostend, over 70,000 


renades were hurled. 

ey were also used by 
Love XIV, by the Prus- 
sians at the Battle of 
Malplaquet in 1709, in 
the siege of Sevastopol, 
and in the Russo-Japan- 
exe war. Not until 
World War |, however, 
were grenades of mod- 
ern type introduced 


THE EVOLUTION OF THE 
GRENADE SINCE 1650 


renade of 1650 was 
to 14 inches in diam- 
iter, weighed three to six 
pounds, Fuse was hand lit 


ichum’s grenade, adopted by 
he U. S. in 1870, had feathers 
il rod to inture its head-on flight 
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The Bobbitt rifle 
grenade,adopted 
by U.S. just be- Tin” hand 1 
foreWorldWarl, nade used by the 
had range adjust- 


British ot stort 
guccstt FIVE re: 


a tail rod “feathered” like an arrow’s shaft 
with stiff paper to insure its head-on flight, 
and a metal plunger, inserted in the gre- 
nade’s nose just before it was thrown, which 
‘on contact with even a slightly resisting 
object detonated a percussion cap that 
fired the bursting charge. 

Ketchum’s was a big improvement over 
any previous grenade, but it soon was for- 
gotten. Military men of all nations were 
sure that there never was going to be any 
more close-quarters fighting, that “modern” 
firearms had made it impossible. 

‘They had to change their minds about 
that when the Japanese besieged the Rus- 
sians in Port Arthur in 1904. The battle 
soon became a trench-warfare deadlock 
with the trenches separated, in many 
places, by a no man's land only a few yards 
wide. Under these conditions neither ar- 
tillery nor rifle fire was effective, and both 
sides improvised hand grenades—the first 
high-explosive grenades. The Russians used 
old spherical shells and sections of brass 
artillery cartridge cases loaded with dyna- 
mite, and soon were producing a thousand 
grenades a day. The Japs used bamboo 
joints loaded with a pound of cast picric 
acid and filled with scrap iron. When am- 
munition ran short on Bataan in 1942, our 
men improvised very similar bamboo gre- 
nades. 

Interest in grenade warfare induced by 
its effectiveness at Port Arthur was short- 
lived—the brass hats decided that the 
conditions of that struggle wouldn't occur 
again. But the extensive use of hand gre- 
nades by the Turks and Bulgarians in the 
Balkan War of 1912 had more effect. The 
British adopted, and produced in very 
limited quantity, a high-explosive grenade 
that made use of two of the features of 
our old Ketchum’s grenade—tail streamers 
to insure its head-on flight, and a metal 
plunger to fire a detonator which exploded 
the bursting charge. The Germans adopted 


LAR cen 


SOME OF THE GREAT 


several types of hand grenades and began 
manufacturing them in quantity. 

At that time our Army wasn’t interested 
in hand grenades because our tacticians 
figured that the way to win a battle was 
to outshoot the other fellow at gradually 
decreasing ranges and finally run him off 
the fleld with bayonet charge. But it was 
interested in increasing the firepower of the 
infantry, and for that purpose our first rifle 
grenade, the Babbitt, was adopted. Fired 
from the Springfield rifle, it consisted of 
‘a high-explosive-filled metal head and a 
ate! tail rod grooved for ranges up to 300 
yards. The range was determined by slip- 
ping into the proper groove a brass ring 
that fitted over the rifle’s muzzle and was 
acted upon by the expanding gases gen- 
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of 1918 
ares to launch o Babbitt 
[Shown on the oppesite page} 


A doughboy Pre 


developed by Army 


Current antitank grenade 
ord- 
nance. Diagram Sele tt 


WARS OF HISTORY 


the burning of the powder of a 
tia} blank cartridge. ‘The ‘greater, the 
length of rod inserted in the barrel, the 
greater the gas pressure and the longer the 
Tange. « metal striker in the nose of the 
grenade was held away from the primer by 
@ safety pin and, after the pin was with- 
drawn before firing, by a thin wire. When 
the trigger was pulled, the shock of the. 
propellant starting the rod out of the barrel 
threw the point of the striker against the 
wire, which it cut, The striker then hit 
the primer, which ignited a fuse. After 
burning for eight seconds, the fuse set off 
@ detonator that exploded the bursting 
charge. 
Before the outbreak of World War I, 
both the British and the German armies 
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adopted “wife grenades of the rod type. 

‘Trench warfare started as soon as the 
Germans were stopped at the Marne in 
the early fall of 1914. Possession of an 
adequate supply of effective hand grenades 
gave the invaders a valuable initial ad- 
vantage in the grim war of ditches. The 
Allies at once designed grenades, but dur- 
ing the six months it took their factories 
to get into production the British and 
French soldiers had to fight back with im- 
Provised bombs—usually tin cans in which 
pieces of scrap metal, or even stones, were 


A War College sergeant shows some of the finer 


Drawing by B. G. Belelstad 
Most men can't throw o 
grenade much farther 
than 40 or 50 yards. Frag- 
mentation grenades with 
an effective radius of 30 
therefore com- 
only when 
protection, 
For jungle warfare, wi 
protection is not ‘alway 
lable and fighting is 

U. S. 


dius concussion grenade 


packed around a charge of dynamite or 
guncotton. 

‘The hand grenade continued to be an 
important weapon throughout the war, and 
many types were developed. The Germans’ 
favorites were two models which they still 
use: the “potato masher,” a stick grenade 
swith a six-second fuse fired by a friction 
lighter, with igniter and wire pull inside the 
handle; and an egg-shaped percussion 
grenade weighing only 11 ounces, which 
the average German soldier can throw 50 
yards. (Baseball men say that, from the 


ints of grenade pitching. First (left to right) how grenade 
right arm cocked, body slightly back on right foot. 
a man can quiclly get to his knees to let one fly 


is held; second, the proper stance—with left arm 
Pulling the cotfer pin while prone (third) he shows h 


alers 


Using a 


cand forefin 


of the ao 
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fully coaches a rookie “pitcher 
left). With grenade a 


training bay (low 
misses the stump he aimed at (lower right). Upright stumps are 30 yords aw: 


Using periscopes from behind an embankment, trai 
left) at Camp Lee, Va., get close-up view of bursting grenades 
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‘en Instructor (at right) demon- 

strates the proper grip. Thumb 
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back from firing mechanism to 
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orm Is cocked back in posi- 
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standpoint of averting “glass” arms, 11 
ounces is the ideal weight for an object 
that is to be thrown. League baseballs 
weigh only half that much because a light 
ball means a fast game for the fans.) The 
best grenade produced by the British was 
the one they still use most, the Mills. Its 
cast-iron body was grooved externally to 
insure good fragmentation. It weighed a 
pound and a half and was filled with three 
ounces of amatol, an explosive mixture com- 
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posed of ammonium nitrate and TNT. 

‘When we entered World War I our Army 
Ordnance Department adopted the Mills 
grenade, redesigned its fuse mechanism to 
make it safer for the thrower, substituted 
nitrostarch-base ‘Trojan explosive as the 
bursting charge, and started large-scale 
production. Orders were placed for 68 
million; 21 million had been turned out 
when the war ended. A concussion-effect 


bigh-explosive (Continued on page 207) 
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Joan Fontaine and Arturo de Cordova mate love on the deck of a seventeenth-century corsair 
Frenchman's Creek.” Studio craftsmen 
of the story, building it oround the hull of an old schooner 


in @ scene from the Paramount Technicolor production 
re-eroated the ship 


Movie Shipwrights Build Pirate Ship 


The Hollywood pirate ship on location at Albion Creek, in 
For authentic backgrounds, the |10-foot 
ot San Pedro, to 


northern California. 
vessel wos put on o bor 


Het YWOOD'S ability to pro. 
vide almost’ anything needed 
for motion-picture productions is 
demonstrated again in La Mouette 
the colorful seventeenth-century 
pirate ship built for the new 
Paramount Technicolor picture, 
renchman’s Creek.” Fo 
purposes, an authentic background 
was needed, so the ship was rolled 
onto a barge and taken 600 miles 
up the Pacific Coast from San 
Pedro to Albion, Calif. Here she 
was launched the 
barge’s a sank 
Then a tug pulled the pirate craft 
up Albion Creek to her location for 

ng. The picturesque boat is 
110 feet 1 d it stands 25 feet 
high at the stern. It was built over 
the hull of an old schooner. 
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«(COUNT ten before you pull the rip 

cord” used to be the parachut- 
ist’s watchword—and it's still good 
at low altitudes, where the main ob- 
ject is to get clear of the plane. But 
when you jump from the substrato- 
sphere, there's safety in a good, long 
free fall. 


The reasons are shown in the dia- 
gram at the left. To begin with, a 
human body falls much faster through 
the thin upper air than through the 
denser atmosphere near the earth. At 
45,000 feet, the speed is about 249 
mph, while near the ground it may 
be as low as 109 m.p.h. 

If the high-altitude jumper opens 
his ‘chute too soon, the shock of de- 
celeration—sometimes twice as great 
as in an abrupt pull-out from a dive— 
can break his arms or legs, or snap 
his neck. 

Another reason for a long free fall 
is found in the intense cold and rare- 
fied air encountered above about 
17,000 feet. If the jumper travels too 
far through this zone at the compara- 
tively slow rate of parachute descent 
(22 m.p.h, at 30,000 feet), he will land 
in an exhausted condition, even with 
the protection of warm clothing and 
‘@ bail-out oxygen fiask. For fighter 
pilots there is an added inducement 
for a long free fall in that it gets 
them out of range of enemy planes. 

‘The drawing at the upper left shows 
the proper “stance” for a. free fall. 
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> TESTS SHOW HOW 
RAIN DROPS CAN 
STEAL TOPSOIL 


Soll samples, air-dried 
and screened, are placed 
six inches in front of 0 
white splath board, Some 
coins are laid on top to 
shield part of the sur- 
face from the peltin 

ertificial showers from 


the rain-making machine 


After just 45 seconds of 
the soil samples 
are pocked by the action 

f the drepe.  Sploshes 
Lesreorteh sollte tee 
splash board. Coins have 
not been displaced, but 


the surfaces of some of 
them have been muddied 


by coins show 
nal depth of th 
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Tests Show How 


Science gives the third degree 
to an innocent-looking culprit 
that costs us billions yearly. 


INY rain drops, pecking away at precious 

topsoil, are responsible for a considerable 
part of the estimated $3,844,000,000 damage 
done every year in the United States by ac- 
celerated erosion. Exact measurement of 
this earth-moving action of rain is now af- 
forded in experiments conducted by W. D. 
Ellison at the U. 8. Soil Conservation Ser- 
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vice hydrological laboratory at Coshocton, 
Ohio. Putting the culprit through a scien- 
tific third degree, Ellison has caught, 
weighed, and analyzed the soil carried by a 
rain drop's splash. 

When a rain drop smacks the earth, the 
Coshocton studies reveal, the resulting um- 
brella-shaped splash shifts a bit of soil. On 
sloping ground, the downhill curve of the 
splash is longer and heavier, and the drop 
also usually hits the slope with a sidewise, 
digging blow. This results in a consider- 
able downhill movement of soil, even when 
there is little accumulated washing or run- 
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off. Ellison proved by test that the splash 
of a rain drop can travel as far as five feet. 

To foil this thief of topsoil, the Depart- 
ment of Agriculture recommends the plant- 
ing of low, broad-leaved varieties of crops, 
and the leaving of a mulch of leaves and 
stalks after harvest. Further tests promise 
to help the farmer find new ways of out- 
witting rain. 


RAIN-MAKING MACHINE duplicates netural 

showers of any desi sity, drop size, and 

velocity. Water seeps in the bottom 
h 


ched loosely 
of wool yarn 


off lengths 


Photographs by U. S. Soil Conservation Service 


Splashing rain drops, 
of light with o 1/2 


board in foreground is five inch 
splashes rise to a height of 18 te 


in @ beam 
‘exposure, 


ACCURACY in minimum-cltitude bombing con be developed through gun practice (above) since, i 
both bombs ond guns with the some sight, Housed in the left bomb:rock foiring ot 
below is a 16mm. movie camera which automatically begins to "shoot" the instant thi 
By photogrophing the plane's tracer bullets and the bursts of its cannon thells, it pr 
@ record of the hits and also identifies the target Note tiny window through which camera pi 


How American flyers developed 
a new technique for needling 
Rocket planes 
minimum-altitude bombers. 


By 
HAL BORLAND 


Drawings by STEWART ROUSE 


the enemy. . . . 


vs. 


'ECHNICALLY it is known as minimum- 
altitude bombing. What it adds up to, 
under any name, is flipping a bomb into a 
target from close range and at high speed, 
using the plane as a kind of flying catapult. 
Skillfully done, it is devastating. And we 
have dozens of skillful minimum-altitude 
bomb tossers. They sank 22 Jap ships in 
the battle of the Bismarck Sea. They ripped 
Nazi supply lines and harried the tank col- 
‘umns up the Italian boot and across France. 
On the Pacific islands, they tore Jap de- 
fenses to pieces and battered airfields, sup- 
ply columns, and troop concentrations. 
‘Since the development of rocket launchers 
for planes, some of the jobs of the low-alti- 
tude boys have been taken over by Thunder- 
bolts and other fighters fitted with rocket 
projectors. For some kinds of work rockets 
are better, but the treetop bombers still 
have a definite place in the picture. 
Nobody, knows for sure where the idea 
came from. Several pilots had noted that 
when a bomb is released from a fast plane 
at low altitude it follows a fairly flat trajec- 
tory, hits the ground, and skips. But nobody 
did much about it until the summer of 1942 
when Brig. Gen. Grandison Gardner, com- 
mandant at the proving ground of the Army 
Air Forces Proving Ground Command in 
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Scraping the birds’ nests, o Lockheed P-38 Lightning 
swoops toward its target. The trees lend concealment 


In the open, oltitude may be os |i 
actual combat, it would use 


hd 

TEAR Wi 
SR He EM Fo a 
Bomb away! The "egg" follows closely the flight path of 


the plone. Below, the bomb explodes after the plane has 
possed. Low-power charges are used in bomb practice 


ADVANTAGES OF 
MINIMUM-ALTITUDE BOMBING 


ROCKET 


A NEAR MISS with c heavy bomb can be ol- 
most as effective os o direct hit. While rockets 
con demolish even instollations, their 
comparatively light explosive charge calls for 
bull's-eye accuracy if they ore to do their job 


AVAILABILITY of bombs almost anywhere 
favors their use, Since the fighter-bomber uses 
the same kind of missiles os the regular mediums 
cond heavies, it can be loaded from the supplies 
that are to be found at practically ony air base 


How o 1,600-pound or- 
mor-piercing bomb is 
fitted to the rack under 


isthe tiny window through 
which o camera peers to 
record kills in combat 


BOMBING 2 bridge from a minimum altitude is 
@ ticklish job, becouse the plane must fly directly 
at the pier until the bomb is released, then climb 
sharply. The fuse gives about four seconds’ grace 


“lorida, began to have notions, He and Col. 
rgent Huff, of Ordnance, went to work, 
looking primarily for a way to bomb tanks 
effectively. They had the pilots, the planes, 
and the bombs—and it wasn't long before 
they had a technique. Training for this 
type of bombing was advanced at the AAF 
Tactical Center in Florida, 

Officers from the fighting fronts returned 
to the Tactical Center to work out prob- 
lems, to learn new tactics, and to instruct 
other officers. Combat veterans showed 
those officers what could be done with their 
new bombing method. They went back to 
their commands, and in a matter of months 
both the Japs and the Nazis got their first 
taste of minimum-altitude bombing. 

One Air Force captain who did months of 
minimum-altitude bombing in the Pacific 
sums it up this way 

It is highly effective because you can 
use any type of fast, maneuverable plane. 
You can use any size bomb, from the little 
mentation bombs) up to 1,000- 
pounders. It is deadly against airdromes, 
lines of communication, shipping, railroads, 
highways, and trails. On the battlefield it 
can knock out tanks, troops, or gun em- 
placements. Surprise is the primary advan- 
tage; you come in so low and so fast that 
detectors have trouble picking you up. De- 
fensive aircraft can't get you without risk- 
ing ground crashes. Heavy ack-ack guns 
can't depress low enough or fast enough. 
Your accuracy is exceptionally high. And 
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ROCKETS con be used effectively to demolish 
@ chain of gun emplacements, os illustrated here 
with a P-47 Thunderbolt. Since the projectiles hit 
ahead of the plane, the pilot can correct his aim 


you can bomb ana 
a combination that's 
take.” 

The ideal low-level bombing approach 
at treetop height and at speeds up to 3 
miles an hour. It is most effective in a 
rough, wooded country. The Pacific islands 
are perfectly suited to it, and the boys out 
there go darting up the valleys like swallows, 
to pounce onto Jap airfields at 20 feet alti- 
tude or even less. There they cut loose with 
all guns in a strafing attack just before 
they begin to flip their bombs at the targets. 

‘Two types of bombs are used. One is the 
ordinary bomb such as might be dropped 
from high-altitude, precision bombers, but 
equipped with delayed-action fuses that set 
them off about four seconds after contact 
‘This delay is essential for the bomber to es- 
cape the bomb blast. ‘The other type is the 

arachute bomb, usually a cluster of frag- 
mentation bombs with an eight-foot para- 
chute to slow it down; this type uses an 
ordinary contact fuse. 

‘The bombing approach is usually devious. 
The bomber will often approach his ob- 
jective from downwind, literally running 
ahead of the roar of his motors. His bomb- 
ing run is seldom more than a few seconds. 

The first minimum-altitude bombers on 
the African desert had their troubles as 
soon as the initial surprise wore off. The 
desert offered little cover for their approach 
and they were quite visible from the air, 
open to dive-strafing. But that problem was 


trare on the same run, 
ard for any enemy to 


NOVEMBER, 1945 


ADVANTAGES OF 
ROCKET-FIRING PLANES 


SELECTION OF FIRE. Any number of rock- 
ets, from one to the total supply carried, may 
1 fired at a time. This enables the pilot to ac- 
commodate the striking power to the target. Also, 
it may give him another chance if first try misses 


EASY LOADING. Arming « rocket plane doos 
not require loading cranes or abundant man- 
power. If necessary, the pilot himself con fill the 
tubes with projectiles. Rocket fins fold forward for 
insertion in tube; wind pushes them back when fired 


largely solved when somebody got the idea 
of painting their ships a pink sand color, 
which made them blend with the desert. 
Then they really went to town against Rom- 
mel’s tanks. 

They ran into other troubles when they 
began to rip Rommel's Mediterranean sup- 
ply line to pieces. The ships were easy 
enough to get, (Contin page 205 
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By VOLTA TORREY 


Rust-preventing oils can do the 
which water has also 
under it 


‘0 WAGE this war, Americans have had 

to defeat a much ‘older, stealthier, and 
more persistent foe of civilization than the 
Japs. This enemy is rust. 

It is a greedy and relentless saboteur of 
both swords and plows. As men have made 
more use of metal, losses resulting from 
rust have risen to billions of dollars a year. 
The British Iron and Steel Institute esti- 
mates that rust has claimed 40 percent of 
the 2,000,000,000 tons of pig iron produced in 
the half century between 1890 and 1940. 
Others declare that rust has done more 
damage than both fires and floods. 

Rust is a reversion of metal to one or an- 
other of the forms in which it originally was 
found in the earth, Iron tends when wet, for 
instance, to unite chemically with oxygen 
and become an ore again. Water and oxygen 


WHAT IS A POLAR COMPOUND? 


By adding atoms of ni- 


gen, of s0 
propriate element tothe 
yydrogen and carbon of 


oil, molecules of the 
oil are given a polarity 
in which one end is 


hydrophilic, or fond of 
water or metal, and the 
other end is hydropho- 
bic, or averse to water 


ind lifts it from the metal to prevent corro: 


When dropped on metal on 
of floating on the wa- 


HOW NEW OILS SEPARATE 
WATER FROM METAL 


to prevent corrosion because of 
its inability to penetrate film of water 


NZ 


When polorized, oil molecules move toward 
metal, hydrophilic ends first, pushing wa- 
ter oside as they advance. Note key below 


cmap 


almost complete. Hydro- X 
attached to the metal; hy- 
Srophobic ends hold rest of oil to the metal 
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Ol = WATER = POLAR COMPOUND 


are the most important single 
cause of rust, but it also may 
be caused by acids and fumes. 
Salts are catalysts that hasten 
it. So rust, in fact, may be 
caused by almost anything 
from a fingerprint to an ocean 
wave. 

Some kinds of metal are less 
vulnerable than others. The 
corrosion of certain metals has 
long been known to form a 
coating that prevents further 
deterioration. Recent research has traced 
the ability of nickel to resist corrosion to 
the arrangement of electrons in its atoms. 
Stainless steel and many alloys that are im- 
pervious to rust have been developed and 
more such products may result from the 
exploration of atoms. Much progress has 
been made, too, in coating metals that are 
susceptible to corrosion with sturdier stuff. 
Plating processes and protective paints have 
been used for many years to forestall rust, 
and such methods are still being improved. 

Even so, some vital parts of modern en- 
gines, guns, and other machines still must 
be made of vulnerable metal that cannot be 
shielded from rust in any of these ways. 


tools, 
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will sofeguard farm equipment that hes 
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VITAL POSTWAR JOBS FOR NEW OILS 


After the wor, rustproofing oils will protect the houscholder's 


Is awaiting 
n put up for the winter 


‘These chinks in the armor of civilization 
mighit have proved fatal during this war if 
new means of checking corrosion had not 
been found in time. 

World War I methods were not satisfac- 
tory; rifles sent to France then were coated 
with thick grease that took time, toil, and 
sweat to remove, This time, more complex 
weapons, ready for almost instant use, 
were required at more distant points under 
more hazardous conditions. Protection 
against corrosion has been needed in both 
the gnawing 130-degree heat and humidity 
of the tropics and the biting 40-below-zero 
cold and fog of the Arctic. Salt spray and 
engine fumes also have menaced precisely 


PREVENTING CORROSION FROM FINGERPRINT STAINS 


One of the most important jobs of rust-preventing 
move the acids left by fingerprint 

stains. Precision-made parts of war-needed mate- 
rials can be ruined by corr sion resulting from 
touch of a worker's fingers. To prevent 

which in some-instances hos ranged os 
Hgh'os 28 paraente idles hove Geen made et the 
corrosive action of moisture. from 
human hands, Women's: finger- 
ints have been found te be more 
ely to-cause-rust thon those of 
men, while the: touch of on ttolion’s 


or Greek's hand jis tho ats be 
robs Ene poAefE A berinor: 


tal patel investigators have : 
devel a Seats fingerprint 
fwg thee 1d to metal 
that tx then placed in a humidity 
cabinet (shown in diagram at the 
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Aster 1 HOUR 
HUMIDITY CABINET, 


bottom of the page) to speed corrosion, Below, left, 


a metal piece untreated 
hour and ofter 24 hours in the cabinet. At right, a 
metal piece that has been treated only with ordi- 


nary mineral oil. Fingerpri metals that 
have been dipped in rust-preventing 


fhe cabinet for hundreds of hours 
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Aonatorry CABINET 
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made mechanisms. Matériel has been 
shipped as deck cargo and landed on damp 
beaches. If a single, sensitive part of a cost- 
ly machine rusted, all the time and man- 
power devoted to making and shipping the 
whole machine might go for naught. 

No one sure way of preventing all kinds 
of rust has been discovered. Selection of 
the wrong method, the Army has found, may 
actually hasten rather than retard rusting. 
But grim necessity has sped the perfection 
of many new preparations and new tech- 
niques which, when properly used, are ex- 
tremely effective. 

Oils that inhibit rust by marching under 
water and forming a protective film on 
metal are an intriguing example. If you dip 
a piece of easily corroded metal into sea 
water, remove it, and cover the metal with 
ordinary oil, tiny specks of rust may appear 
on it in a few minutes because of the moi: 
ture remaining beneath the oil. But if, after 
dunking the metal in sea water, you im- 
merse it in oil containing one of the new 
rust inhibitors, no rust will appear. 

You can see why without a microscope. 
Put a drop of sea water on a clean piece of 
metal. Then place a few drops of oil con- 
taining the rust inhibitor near by. When 
you jiggle the metal slightly, the drop of 
water will be lifted from the metal by oil 
creeping under it. This replacement of the 
moisture by oll on the surface of the metal 
averts rust. 

Even though the water is heavier than 
the oil, it will not seep through the oil and 
corrode the metal. It will be stopped by 
molecules which you cannot see but which 
have been mobilized by the chemists as mili- 
tary police to keep water away from metal. 

‘These molecules are synthetic substances 
known as polar compounds because of their 
chemical peculiarities. Like other molecules 
of ofl, they are chains of hydrogen and car- 
bon, but atoms of oxygen, chlorine, nitrogen, 
or some other element have been added to 
them. This makes them behave like little 
soldiers, Thinking of them as tiny troops, 
in fact, may help you understand what the 
chemists believe occurs when oil containing 
these compounds is applied to metal. 

‘The addition of appropriate atoms to these 
molecules seems to make one end of each 
hydrophilic, or fond of water, while the 
other end remains hydrophobic, or averse 
to water. The hydrophilic end is drawn to 
either water or metal. But the hydrophobic 
end continues to cling to the other molecules 
of oil. 

‘When oil containing polar compounds is 
put on metal, these little soldiers advance 
and plant their hydrophilic feet firmly on 
or in the surface of the metal. The hydro- 
phobic ends bring the rest of the oil along 
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PACKAGING A P-51 


Ordinary gas ond oil are first replaced with @ 
clear octane and a rustproofing oil. Engine is 
run for 20 minutes, droined, blown free of fumes 


Guns come out of the wings, are given a heavy 
coat of rust-preventing oil, then reinstalled. 
Eight different oils ore used to protect the ship 


7 Thoroughly cleaned and airtight, the plane 
towed out to get its final wrapping. All open 
interior spaces have been given a coating of oil 


POPULAR SCIENCE 


TO SAFEGUARD IT FROM RUST DURING SHIPMENT OVERSEAS 


2. Spork plugs ore replaced with adapters (as in 3 A sock of silica gel also goes into each of the 
worker's fingers) to which are attached small engine's exhoust stacks, which are then sealed 
moisture-absorbing tubes of silica-gel crystals with tope that is wound tightly around their ends 


After wing tips are removed, openings are cov- @ Instruments are not removed from the shi 
ered with plywood. ings left by re- — are wrapped in cilcloth; tightly taped. 
moval of protruding parts are similarly protected gel bag is hung in cockpit, which is then sealed 


A waterproof overcoat of either grease or plas- @ Ready to sail. On arrival, the ship's overcoat 
tic, 8/1,000 of an inch thick, is then sprayed con be peeled off ino conds, ond if 
fon. Spray dries and hardens quickly, is not sticky  dividually wrapped parts reassembled in a few hours 
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behind them, and thus bind 
the oil tightly to the metal. 


If there's a drop of wa- ° 
UNPROTECTED 


ter in the way, a company 
of these military police 
will surround it and anchor 
themselves to it with their 
hydrophilic feet. To do 
this, they will kick it away 
from the metal, and hold it 
off the metal with their 
feet. Some of them may 
have to stand on their 
other ends to do this, but 
they do it very well. 
‘There are many kinds of 
polar compounds that can 
be put in oil to separate 
moisture from metal. Dif- 


Courtesy of Standard O11 Company of New Jersey 
In the vessel ot right, a wet piece of metal hos been dropped into or- 
dinory petroleum cil, but becouse the oil can't displace the water, 
rust is already beginning to form. The rust-preventing oil in the left 


ferent compounds are used, 
in varying amounts, in 
different kinds of oil, depending on the job 
to be done. A preparation for use indoors, 
for instance, may not be satisfactory out- 
doors. So producers of rustproofing ofls have 
long lists of preparations, and the correct 
one must be chosen to obtain the best results. 

One of the most important uses of polar 
compounds is to remove fingerprints. In 
many machines, nowadays, key parts must 
not be more than a ten-thousandth of an 
inch larger or smaller than specified. Such 
parts can be rusted and ruined by the mere 
touch of a man's finger. 

‘The rotor shaft in a directional gyroscope 
is one of these delicate parts. Although the 
metal in it is worth only a few cents, the 
finished shaft is worth as much as a skilled 
mechanic earns in a day. Two thousand 
of these carefully made shafts once had to 
be discarded because of tiny specks of rust. 
Rejections of precision parts for weapons 
have run as high as 25 percent. In some 


vessel, however, has crept under the water to form a protect 


o film 


plants, inspectors now examine such parts 
with microscopes. 

Rust resulting from contact with human 
beings, consequently, is now being studied 
intently. Women’s fingerprints have been 
found to be more likely to cause corrosion 
than those of men, Some investigators also 
believe that the fingerprint of an Italian or 
Greek is likely to be more corrosive than 
that of a northern European. 

To test and perfect ways of removing fin- 
gerprint stains from metal, a synthetic fin- 
gerprint liquid, containing the following 
ingredients, has been produced: 


(percent) 
Salt (sodium chloride) 0.63 
Urea 0.09 
Lactic acid 0.36 
Water 11.45 
Methanol STAT 


The liquid is applied with a brush to the 
metal, which is placed in 
a humidity cabinet to 
speed up the damage. 

If not protected by an 
oil containing polar com- 
pounds, the metal may be 
seriously corroded in this 
cabinet within an hour. 
But the same metal, cov- 
ered with the synthetic 
fingerprint solution, then 
dipped in oil capable of 
lifting that mois- (Con- 
tinued on page 208) 


Boll bearings used in gyro- 
scopic instruments made by 
General Electric ore kept 
under gloss until used; ore 
up only with tw 

fouched by hand 
with speciol fluid 
done with hypodermic needle 


Vda 
fuenioué 
Routes 


PAD REST 


In the free-rolling spherical map, 
small holes may be drilled through 
the major cities of the world so 
that the hooked end of o tape 
measure can be inserted in them 
for determining global distances 


HETHER we like it or 

not, the airplane is lift- 
ing us from a smug two- 
dimensional world of charts 
into a round world of three 
dimensions. If we had not 
depended too much upon ||; 
charts before Pearl Harbor, 
we would not have had a || 
false idea of the position and 
importance of the Hawaiian 
Islands; Alaska would have 
loomed up as near to the 
Orient as it really is. One of 
the most important jobs for || 
Americans of tomorrow will || ier 
be to orient themselves to the 
rest of the world—to see our 
Jand as our global neighbors 
see it, 

Tomorrow's geography 
classrooms will be without 
the familiar wall maps, but 
will be built around giant- 
sized, free-rolling globes. Only 
such a globe will give the 
proper feeling of space. By 
turning the globe upside 
down, the student will escape 
the false idea that north is 
“up” and south is “down’ 
he will lose the cramped feel- 
ing that all nations spread out from his; he 
will be able to view his shores exactly as his 
earth-neighbors do. Geographers admit that 
no flat map can even nearly give a true 
picture of the earth; why then, should 
schools continue to teach global geography 
from this type of map? 

Look at the drawings above. If you are 
“of air age” you will be able to answer most 
of the tests correctly. Can you recognize 
the picture of North America when it is up- 
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The North Pole is 
nearly 1,500 miles 
from the North 


The Hewsi- 
slonds 

fore nearer Alas 
\ ko thon Mexic 


BACK TO A 
ROUND EARTH 


AIR AGE CALLS FOR GLOBAL GEOGRAPHY 
By ERIC SLOANE 


Which of these state- 
ments ore true? Alt 

\ getting your answers, 
check them with the 
upside-down line below 


Nearly everybody 
lives in the North 
ern Hemisphe 


From the U, 5, 
Tokyo is in th 
ag ditection of ore 


} From Atlantic 


nS te Pacific, Pan- 
Xf amaCanal runs 
south and east, 


Drawings by the Author 


side down, as the Arctic-route flyers will 
approach it? Can you realize that three 
fourths of the earth is covered with water? 
With all this volume of water, if the earth 
were absolutely smooth, all the land would 
be completely covered to a depth of 1% 
miles. 

Such comparisons, readily seen and com- 
pletely understood through the study of a 
giant spherical map, are not easy to “feel” 
when looking at a flat map. 
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-BUT DON’T 
SEND 
ASHES | 


How Treasury sleuths identify 
charred, rotted, termite-eaten, 
and otherwise mutilated bills. 


By LAURENCE D. SMITH 
Photographs by WILLIAM MORRIS 


The photographs illustrating this article are repro- 
duced by special permission of the Secretory of 
the Treasury, and further reproduction in whole or 
in part is strictly prohibited by law. 
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jasury De- 
dontifed $4,600 


BOUT the time of the Japanese attack 

on Pearl Harbor—or, to be more exact, 
on November 30, 1941—there was $9,903,- 
355,066 of currency in circulation, ex- 
clusive of the holdings of the Treasury, 
the Federal reserve banks, and agents, 
On July 31, 1944, $22,526,812,783 was in cir- 
culation. This enormous increase has di- 
rectly or indirectly affected the lives of all 
Americans; but it has affected no one more 
intimately than it has the remarkable ladies 
of the Treasury Department's Currency Re- 
demption Division, Washington, D. C. 

In time of peace, these women were al- 
ready burdened with the most trying and 
nerve-racking sort of work, the identifica- 
tion of mutilated money. Now their labors 
have more than doubled—partly because of 
the increase in the amount of money in cir- 
culation, but also because wartime cas- 
ualties greatly swell the volume of notes 
sent in for redemption. A half million dol- 
lars was received from a single ship dam- 
aged at Pearl Harbor. Unhappily, the la- 
bors of these cheerful though harassed 
ladies cannot be lightened by adding to the 
personnel. Many years of training and ex- 
perience are needed to develop their unique 
skill. They have the ability to perform 
feats of wizardry that a professional ma- 
gician might envy. 


POPULAR SCIENCE 


WHAT MUTILATED MONEY IS WORTH. Becouse it 
less than 2/5 of the original note, the fragment at the left 
worthless. More than 2/5 but less than 3/5, the fiver in ti 

center rates $2.50, With more than 3/5 tified, the 
charred remains of @ twenty ot right ore redeemed at $20 


‘The presiding genius of these uncanny workers is 
Bertha Walker. On the day I called at Redemption 
Division she was seated at her desk with some hun- 
dred-odd bits of coal-black char spread out before 
her, and other thousands of fragments in pasteboard 
boxes, 

“These charred remnants were sent to us in April,” 
she explained. “There's supposed to be $1,520 here. 

“A house in a small town out in Montana burned 
to the ground. The money was in a purse on the 
second floor and the flames spread so fast that it 
couldn't be retrieved. So far, I've identified quite a 
few tens and twenties, but no fives yet." 

‘That she could identify even a single fragment 
seemed miraculous. The remnants looked like crum- 
pled bits of plain black tissue paper and flakes that 
would float off if you spoke above a whisper. No 
trace of the design remained, so far as I could see, 
even with a magnifying glass. 

“First I sort the charred remnants according to 
denominations,” Mrs. Walker continued, “and mount 


ROTTEN MONEY 


have been buried in 


nitely an unpleasant sight. When 
e ground, they mold, decay, and 
often form a compact mass that is extremely difficult to s0 

crate into identifiable remnants. Here ore the skillful hands 
of an expert reconstructing the remains of molded buried money 


"WHAT THE U.S. TREASURY 
DOES WITH WORN: MONEY. 


1 Worn notes received from banks ore sorte 

ond clossified according to their type 
Fit" notes are then returned to circulatio 
but the “unfit” are destroyed according to la 


A powerful chopper is used to cut the pil 
of bills in two lengthwise, after which th 
holves are corefully packaged in 1,000 lo 


Bundles of cut-in-half notes ore stacked 4 
Seti rcnorel $s tke Iechnoatoe Ont 
ing in the presence of two Treawury officia 


IRRATIONAL BANKS. They ore (top) o decoyed 
‘shoe in which $230 was buried; a moldy eyeglass cose and 
wallet (center) that were plowed under by a former; and 
(bottom) a section of pipe closed with screw caps at ends 


them on these oblong pieces of paper. 
‘They're just a speck larger than the bills.” 
With tweezers she picked a larger frag- 
ment and placed it on one of these papers, 
and another on a different piece of paper. = ° bi idindleg Fes 
The wou! ou for several fatzutes.” Gly Tro o good dal bill The ovttonding fo: 
rarely did she use the magnifying glass. fone for each 
‘Now, apparently satisfied with her selec- note: 
tions, she pasted a piece of char on the p: 
per—another and another. Her fingers 
worked rapidly. She put the papers be- 
tween blotters to remove the moisture. 
She picked up a tiny particle, studied it, 
and put it back. She picked up another 
bit and pasted it three inches from its 
nearest neighbor. 
Mystified, I asked how she knew that 
that last bit belonged with the other frag- 
ments on the paper. 
“Different notes burn differently,” she 


explained. “Paper burns differently. 
“But the paper's all the same, isn't it?” 
“Originally, yes; but the char of a crum- 


‘On the tection of the good note below is indicated 
the security afforded by hand-engraved lettering. 
number ond the Treosury seal are on a 

jed in a diferent color 


pled note is different from that of a note 


that’s still smooth. Age affects it, too. A ‘> > Lf ef 
note that's been ‘handled a lot will be | 
greasy, from the fingers, you see. The 


char won't be the same as the char of a 
new note. Then, when a note has been 
folded lengthwise, sometimes we can see 
the crease. That helps, because the creases 
are never exactly in the same place. And 
some people, especially women, fold the 
notes up into an oblong about the size of a 
calling card, so they will fit in a change 
purse. Face powder, lipstick, perfume— 
these are but a few of the very many things 
that have an ef- (Continued on puye 209) 
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“wh 


SERIES 19354 


t.... .4h.. .. He 


Keep your eyes open for this phony dollar—serial 

hair. Notice the bock- number K70025: if it hosn't been changed by now. 

ground, too: .gularities show up in comparison Check letter and face-plate number (below SERIES 
with the precite crou-section lines in the genuine 1935) are K1372, Background of portrait was brushed in 


Would you be fooled by such a: 

as this one? Probably not, but i 
of otherwise coreful people who have failed t 

Seal are hregular and Licbby mine their money. Note its number, and ‘atch for it 


In this ond other counterfeit 
tial number is almost ah 

aligned, and jagg 
around the counterfi 


EAE ‘ 


SERIES 19354. 2% f= 3 
a ee ae pe Bees. _y a) ote 


MADE OF ORDINARY HEAVY 
WRAPPING PAPER, TO SUDDENLY 
REDUCE COCKPIT AIR PRESSURE 
TO THAT IN LOW— 
PRESSURE CHAMBER 


Low ain PRESSURE 
Ih CKAMBER CAN 
Be VARIED TO SIMULATE 
"AUR TUDES PROM erect 
39,000 Tro 
50,000 Fr. 


Col, R, W, Lovelace sits in a cockpit mock 
up with air pressure simulating 10,200 feet 


In this “explosive decompressibility chamber" 


Field, men go from 8,000 to 35,000 feet in a sp 


WHAT HAPPENS TO FLYERS WHEN 
PRESSURIZED CABINS “EXPLODE” 


OR a long time, men wondered what would happen 

if they were flying along at considerable 

e in a plane equipped with a supercharged 

cabin or cockpit and suddenly the pressurized com- 
partment got a hole in it. 

‘To put it another way, what would happen if flak 
or airplane-cannon fire carved chunks out of a 
supercharged fuselage in a fighter plane or a bomber 
at 40,000 or even 50,000 feet? 

A good many fanciful ideas cropped up: It would 
be like popping a paper bag filled with air with your 
fist. The gush of air would assume gale proportions. 
Fearful things would happen to the body. If the 
stomach contained gas, its outrush would tear away 
the esophagus. Air seeking release from the lungs 
would maim the tissue. Gases in the abdomen literal- 
ly might explode. 

Nothing like that happens. 


Wright 
second 


In a flash, pressure drops to 35,000-foot 
level. His chest bulges with imprisoned air 


A couple of seconds later, he hos his oxy- 
gen mask on ond signals "OK" to observers 


POPULAR SCIENCE 


SIX-ENGINED NAZI BV-222 
flying boat, originally designed 
for ‘transatlantic passenger 
service, has been converted in- 
to a long-range patrol bomber, 
although little has been heard 
of it. Authorities thought it 
might have been converted into 
a military plane for bombing 
our east coast. It has a span 
of 150 feet, is 112 feet long, and 
weighs 100,000 pounds with 
maximum load. Its speed was 
around 200 m.p.h, In conver- 
sion, nose and tail turrets were 
added to handle twin machine 
guns. 


PLANE CARRIES BOAT. Reversing the role 
of the aircraft carrier, this Boeing B-17 Fly- 
ing Fortress takes a 27-foot lifeboat aloft. 
Fitting snugly against the underside of the 
big bomber's fuselage, the “Flying Dutch- 
man” is ready to be dropped by parachute 
to flyers or sailors marooned on an island 
or adrift on the sea. It contains food and 
equipment sufficient to enable the distressed 
mariners to make a 1,500-mile voyage, if 
necessary, to reach land or be rescued. 
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THE RATIO OF KILLS to combats has b 
nearly doubled since the introduction of 
British gyro gun sight into fighter plane: 
few months ago. It consists of a number of 
electrical units that supply information to a 
sighting head in front of the pilot, who sees 
the enemy aircraft on a glass screen 4% by 
2% inches (see below). The sight auto- 
matically makes all deflection allowances 
that may be required to register hits at 
400 miles an hour. 


PLYWOOD AND GLUE are used 
in this Ubrary cart built without 
nails by I. F, Laucks, Inc., of Seat- 
tle. The cart may be employed 
also as a stationary bookshelf. 


AUTOMATIC DISHWASHING is 
done in a new sink accessory with- 
out a motor, belts, or a whirling 
spray arm, operation being simply 
on city water pressure. The ma- 
chine is a product of Q. E. D. Dish- 
washer Co., of Alhambra, Calif. 


device. 


PICKING UP dropped ar- 
ticles or the daily paper 
is possible without stoop- 
ing for anyone who uses 
this cane. It has a pick- 
up finger controlled at 
the handle. 
son, of Leesburg, Ohio, 
is the maker. 


WHEN BOTH HANDS 
are occupied, a phone 
may be held for use, as 
shown at the right, by a 
heart-shaped shoulder 
bracket made of wool 
felt and attached to the 
receiver. Hold-the-Phone 
Company, 
Ohio, manufactures the 


What’s New in /—— 
Modern Living 


SHOPPING LISTS and 
household reminders 
are jotted convenientl, 
on a wall memorandu 
pad equipped with f 
per in a continuous roll 
that can be torn off in 
any length required 
The metal frame, fin- 
ished in blue, white, 
red, or green, also con- 
tains a bracket for 
holding a pencil. Extra 
paper is available. The 
New York distributor 
is Lewis & Conger. 


W. H. Ma- 


of Dayton, 
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Sturdy white leather camouflager troops in arctic regions 


LEATHER IS TANNED WHITE throughout with a 
new mineral tanning agent perfected by Rohi 

onium sulphate named 
which produces a cream-white rather than a blue- 
fast with cleaning. 
‘The leather is used in a variety of articles, 


Hans—a basic ziri 


white color. This remains 


A PNEUMATIC CHAIR mae 
of flexible plastic in a 
like design, as shown above 
is said to seat a person as 
comfortably as an uphol- 
stered spring chair. It is sup- 
ported on a folding frame 
and, when deflated, can be 
packed easily in a brief case 
along with its base. Both the 
idea and design were devel- 
oped by William Miller, of 
the Gallowhur Chemical 
Corp., New York. 
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& 
Zircotan, 


BUILT-IN MITTENS on 
the sleeves of a coat 
have been designed by 
Mrs. Gerda Rasmussen, 
of Oceanside, L. I., prin- 
cipally to forestall the 
losing of mittens by her 
small son. Each mitten 
is made in two halves, 
being joined by a slide 
stener that is pulled 
shut all around the hand 
as shown below, and 
locks at the wrist. The 
mittens can be turned up 
as cuffs when not worn, 
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He hed silver eagles on his shoulders, crossed sobers on 


Gus fixes upp a rehead 


By MARTIN BUNN 


HE big limousine that drove into the 

Model Garage driveway was a good make 
and almost as old as it was good. As Gus 
Wilson slid open the shop door in response 
to repeated honkings of its horn, a brisk 
little Army sergeant hopped from the driv- 
er's seat. Gus noted that the hash stripes 
extended almost up to his elbow and that 
his legs had a bow not acquired in auto- 
mobiles. 

An officer stepped out as the sergeant 
opened the door of the tonneau and stood 
at stiff attention. He had silver eagles on 
his shoulders, crossed sabers on his lapel, 
and a mustache that verged on the handle- 
bar style and was startlingly white on a 
weather-beaten face. His complexion re- 
minded Gus of the rich color that years of 
use, saddle soap, and care give good leather. 

“Colonel Hawkesbury!” boomed the little 
sergeant in a big voice. 

“Good morning, Colonel,” Gus said. 

“Mornin’,” Colonel Hawkesbury replied 
with surprising mildness. “We've been 
havin’ so much trouble I thought we'd better 
get some expert assistance—both Sergeant 
Brady and I bein’ pretty much on the 
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amateur side when it comes to automotive 
equipment 

Sergeant Brady's red face turned purple, 
and he muttered something under his breath. 
‘The Colonel fixed him with a cold, gray eye. 
“What was that, Sergeant?" he demanded, 

“I didn’t say anything, sir!" Sergeant 
Brady snapped. 

“Oh—I thought you did,” the Colonel said. 
He looked at Gus.and winked. “The Ser- 
geant's a good man with horses, but he 
soon gets beyond his depth when he has 
to deal with transmissions. I have com- 
pleted an Army course in motor mechanics, 
but—what's that, Sergeant?” 

Sergeant Brady had emitted an involun- 
tary choking sound. He cleared his throat. 
“Nothing, sir. I just coughed, sir.” 

“Oh, you just coughed,” the Colonel re- 
peated, and turned back to Gus. “As I was 
sayin’ when the Sergeant coughed, I have 
completed an Army course in motor me- 
chanics, but my practical experience has 
been limited. ‘The Sergeant and I are chang- 
ing stations, and are en route from Texas 
to Boston. We got along well enough until 
yesterday afternoon when the car began to 
behave in a most uncomfortable manner .. . 
Just what were the symptoms, Sergeant?” 
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“Engine began to skip, sir,” Sergeant 
Brady said. “After I'd slow down in traffic, 
the car would rush ahead in spurts no 
matter what I did with the accelerator. 
Pretty near ran us into a truck, sir.” 

“Yes—it was most uncomfortable and 
embarrassin’,” Colonel Hawkesbury agreed. 
“The Sergeant suspected the fuel pump. 
‘What did you do with it, Sergeant?” 

“Took the fuel pump off and disassembled 
it, sir,” Sergeant Brady said. “Cleaned it 
thoroughly. When I put it back on, the 
engine ran better. Once we got out on the 
road we did 35 as smooth as you please. 
But when we hit the next city it was the 
same old story—miss and jolt whenever I 
had to slow down below 20. Then half the 
time I couldn't speed up again. Sometimes 
even, all that stamping the accelerator pedal 
down to the floor boards did was to make 
the engine skip and jolt worse—it would 
start to race and all of a sudden go dead. 
Never had a car act like that before.” 

“My own diagnosis was that it was the 
distributor,” Colonel Hawkesbury put in. 
“But, so far as is possible, I refrain from 
interferin’ with an NCO who is in charge 
of a job, so I told him to do what he thought 
best. What then, Sergeant?” 

“Well,” said Sergeant Brady, “when I had 
disassembled and put back the fuel pump, 
the engine idled as smooth as anyone could 
ask, But as soon as we hit traffic it began 
to act up again. That made me think that 
mebbe it was the carburetor, sir.” 

Colonel Hawkesbury snorted. “Carburetor! 
‘We bucked and jolted into a town, and you 
worked on the carburetor all evening. 

Sergeant Brady looked straight ahead 
and spoke briefly. “I examined it, sir. Took 
off the air cleaner. Checked and cleaned 
the float chamber and all parts. Blew the 
carburetor out with compressed air. Rein- 
stalled it. Cleaned and checked al 
plugs—got a strong spark at each. 
the engine. There was a nice stream of gas 
flowing into the float chamber, and it idled 
smoothly. Road-tested the car. Same 
trouble as before, sir.” 

The Colonel gave Gus another wink. 
“Well, what did you do then?” he demanded. 

Sergeant Brady looked injured. 
“One-thirty by then, sir. I went 
to bed.” 

“First sensible thing you'd done 
all day!” Colonel Hawkesbury 
said. “You never looked at the 
distributor, of course.” He turned 
to Gus. “The Sergeant will tell 
you the rest of the story, and I 
hope you'll be able to find what's 


wrong. I must put in a long- 
distance call. May I use your 
phone?” 
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“A Stote cop comes up and tells us you're a motor wizar 


Gus took him into the office. "Thanks," 
the Colonel told him. “By the way—I 
wouldn't pay too much attention to what 
Sergeant Brady thinks the trouble is. He 
used to be the best stable sergeant in the 
Army, but since they've mechanized the 
cavairy he hasn't been able to keep up. No 
mechanical ability—none at all!” 

Gus left the Colonel calling his number 
and went back into the shop. An astonish 
ing change had come over Sergeant Brady. 
He had pushed his overseas cap far back on 
his head, disclosing a bald dome fringed by 
ginger-colored hair that was beginning to 
go gray, and he had a cigarette hanging 
from the corner of his mouth. 

“What's the old buzzard doing?" he asked. 
“Phoning? Good. Once he starts shooting 
the breeze he’s good for 15 minutes. I've got 
to have a smoke—he's been riding me so 
hard I got butterfties crawling all over me. 
He used to be the best cavalry officer in the 
Army when they had hosses, but what he 
don't know about cars would fill a shelf of 
technical manuals. 

Gus raised the hood of the venerable 
limousine. “I should think it would be pretty 
hard for an officer who doesn’t know any- 
thing about automotive equipment to com- 
mand a regiment these days,” he remarked, 

Sergeant Brady grinned, but his face 
wasn't happy. “The Colonel ain't command- 
ing a regiment these days,” he said grimly. 
“He's commanding an office full of Wacs— 
and I have to sit out there with them and 
listen to their talk about their dates, Me 
and the Colonel—we're just retreads. 

“Huh?” Gus asked. 

“Retreads,” the Sergeant repeated. “Injun 
fighters, if you like that any better. Guys 
who have been on the retired list and have 
got back in for the war. The Colonel retired 
10 years ago, and I went with him—I've 
been with him, one way or another, most of 
the time since he was a second looey fresh 
out of the Point. 

‘he Colonel's a fighter—he didn't get all 
those ribbons for sitting around GHQ look- 
ing wise—and he says we've got to get back 
in the Army. I told him we'd get put on 
some desk job, but he says he knows a way 
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to beat that—he'll get us sent to a motor- 
mechanics school, and after that we'll get 
back in the cavalry. He gets us sent to the 
motors school, all right. Of course he don't 
learn anything at it—no head for machinery. 
And then they put us on a desk job, just 
like I'd told him they would.” 

Gus said. “Well, now, about 


something the matter with the 
carburetor,” Sergeant Brady offered. “Or 
maybe the clutch is slipping. Must be one 
or the other—can't be anything else be- 
cause I've checked everything. When we 
started out this morning, I had to toe the 
clutch in and out to give the engine a 
chance to get up some revs. 

“We went along that way for miles. Then 
we had to stop because the Colonel said he 
smelled something burning. While I had my 
head under the hood, a State cop comes along 
on a motorcycle and wants to know what's 
the matter. Then he tells us you're a motor 
wizard and that your place is only a couple 
of miles up the road. So we make it here. 
y," the sergeant continued earnestly, 
“don't pay any attention to What the Colonel 
says about the distributor. He don't know 
anything about distributors—and before we 
started on this trip I~” He stopped abruptly. 

Gus looked up. Colonel Hawkesbury was 
coming through the office doorway. Ser- 
geant Brady had undergone another quick 
transformation. His cigarette had vanished, 
his cap was at just the correct angle, his 
red face had lost all expression. 

“Found the difficulty?” asked the Colonel. 

“Not yet—but it won't be long,” Gus said 
confidently. “I'll have to do a little checking.’ 

Gus Wilson never seems to hurry, but he 
works fast. He went over the gasoline line 
from tank to carburetor without finding any- 
thing wrong. “Nothing the matter with the 
carburetor,” he said. 

. “I told the sergeant that yesterday, 
Colonel Haw‘esbury said triumphantly. 

Gus got into the car and started the 

engine. It took off well enough and ran 


GUS SAYS: 


With cold weather due, remember 
that short runs which don't let 
the motor warm up increase con- 
densation and oil dilution. If 
you must make short runs, change 
the cil often. Better still, don't 
start your engine unless you can 
let it get thoroughly warm. 
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smoothly at idling speed, but when he 
pressed his foot on the accelerator it began 
to miss badly. He turned the ignition key 
and got out. 

“Try the distributor,” said the Colonel. 

“I'm going to,” Gus told him. “From the 
way your engine runs, I'd say there's some- 
thing wrong with the ignition.” He took off 
the distributor cap and examined the points. 
They were badly burned and pitted from 
excessive arcing. “Yes,” he said, “the 
trouble is in the ignition—and my guess is 
that it is caused by the condenser.” 

‘The Colonel looked at the Sergeant, and 
the Sergeant stared straight ahead. 

Gus smothered a grin as he reached be- 
hind the massive old distributor to where 
the condenser was grounded to its housing 
by a screw. 

“Here's the cause of your trouble,” Gus 
reported. “Whoever installed that dis 
tributor forgot to tighten the condenser 
grounding screw. After a good many miles 
of driving, vibration—or maybe rough roads 
shook the condenser loose, with the result 
that the arcing of the high-tension current 
across the distributor points made your 
ignition go haywire, You'll need new points 
and—to be on the safe side—a new con- 
denser.” 

Sergeant Brady looked at Colonel Hawkes- 
bury, and Gus saw that his blue eyes were 
blazing. The Colonel's face was red under 
its mahogany hue. “Do whatever is neces- 
sary, please,” he told Gus. 

Gus installed a new condenser and points, 
and the Colonel handed him a bill, When 
he came back from the office with the 
change, Colonel Hawkesbury and the ser- 
geant were already in the car. Their faces 
were flushed, and they were quarreling. 

“Sergeant,” the Colonel snapped, “TI told 
you yesterday it was the distributor. If 
you hadn't been so bull-headed—" 

“It was your fault, sir!” Sergeant Brady 
interrupted. “I caught you fooling with that 
distributor the day before we started this 
trip. When you give a man a job to do, sir, 
it's only fair to let him do it without 
interference— 

“T've already told you I'm sorry, Ser- 
geant,” the Colonel said. “From now on, do 
what you please with the car. I'll never 
touch it again. Now, if it were a horse—" 

Sergeant Brady grinned widely over his 
shoulder. “If it was a horse, sir,” he said, 
“we'd both know a lot more about it!” 

The old limousine rolled out of the shop, 
its engine purring. 

Gus was still chuckling when his partner 
Joe Clark came in and asked, “What you 
been doing, Gus? 

“Oh,” Gus said solemnly, “just a little 
job of fixing up a retread.” 
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AUTOMOBILE DESIGNER Delmar G. Roos, 
shown above with the first Willys jeep, which 
he engineered, is no newcomer to the field 
of Army personnel-carrier design. In 1917, 
he turned out six special Locomobile sedans 


MAINTENANCE PROBLEMS in the Army, 
where unusual driving conditions—such as 
blackouts, narrow roads, unfamiliar terrain, 
and fog—combine to cause many accidents, 
challenge ingenious GI’s to improvise tools 
that speed repairs. Typical is the wheel 
press shown at the left, the product of 
‘M/Sgt. Donald Guger. It is used to straight- 
en wheels and con- 
sists of an iron 
frame, a shaft to 
hold ‘the damaged 
wheel, a length of 
rod that is employed 
as a marker, and a 
sortable power press. 
‘The wheel is spun on 
the shaft with the 
marker riding on the 


rim; uneven spots 
are noticed and 
marked; then each 


spot is brought un- 
der the press 80 cor- 
rective pressure may 
force the wheel back 
into alignment. 


LIQUIFIED PETROLEUM GASES, which re- 
main liquid only as long as they are kept 
under pressure, and which expand and con- 
tract with temperature changes, are diffi- 
cult to move. To overcome this difficulty, 


for General Pershing. These cars had 
double rear wheels and were equipped with 
six-cylinder, 120-hp. engines. Each was 
tested to 100 m.p.h., the speed required by 
Pershing before acceptance. 


ELECTRICALLY DRIVEN, the midget vehicle 
shown above was built by John Bowker, 
left, of Melbourne, Australia, after three 
years of experimentation. With him in the 
picture is his brother Len. The little car 
has a top speed of 30 m.p.h. It recently ran 
continuously for 111 miles in a test of bat- 
tery endurance. To recharge the batteries 
costs about 50 cents, and other operating 
expenses are said to be equally low. 


the Heil Company has developed the spe- 
cial trailer shown below. The tank has a 
capacity of 4,000 gallons and will with- 
stand a pressure of 250 pounds per square 
inch. Since it is underslung, its center of 
gravity is low. It is 
made of welded high- 
tensile steel of a 
gauge so light that 
the body weighs a ton 
less than does a con- 
ventional unit. 
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DOES YOUR CAR SHAKE LIKE 


By TOM McCAHILL 


OUGH engine idling has caused as much 

perturbation and downright exaspera- 
tion as almost any other automobile ail- 
ment, To a driver who has experienced it in 
only its mild forms, it may seem insignif- 
icant; but this frequently occurring trouble 
has turned many a hair gray on service 
managers’ heads. Owners have been known 
to trade in their cars or sell them outright 
gust because of this one annoyance, A car 
may perform beautifully on the highway or 
while climbing hills, but if it vibrates like 
a jitterbug while waiting for a green light, 
ali pride in ownership soon disappears. 

‘There are many causes of rough idling, 
some so simple they are often overlooked. 
One common remedy often resorted to is to 
increase the idling speed on the carburetor- 
throttle stop. This undoubtedly smooths 
out vibrations, but it is pretty hard on the 
ration book and is certainly not a real cure. 
In a recently conducted survey, it was found 
that more than 50 percent of automobiles 
tested at random idled at speeds ranging 
from 500 to 700 r.p.m. Compared with a 
normal idling speed of 400 to 500 r.p.m., this 
indicates a serious waste of gas, coupons, 
and money. 

The most frequent cause of rough idling 
by an otherwise efficient engine is an over- 
rich mixture resulting from flooding of the 
carburetor at idling speeds. It is a fault that 
is often difficult to spot because the flood- 
ing is internal and the vacuum in the in- 
take manifold absorbs the excess fuel be- 
fore it can be seen. This type of flooding 
should not be confused with that custom- 
arily experienced when the choke is used 
too freely and which is readily apparent 
both from refusal of the fuel to burn be- 
cause of lack of sufficient air and from the 
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noticeable smell of the overflowing gasoline. 
Several things can cause internal car- 
buretor flooding, but the most likely is the 
needle-valve and seat assembly in the float 
chamber. The needle valve and seat main- 
tain a constant level of fuel in this reservoir 
when they are functioning properly. If they 
allow gas to continue its flow after the shut- 
off level has been reached, they should be 
inspected for defects. Sometimes even a 
small piece of dirt or a hair resting under 
the needle will keep it from closing as fully 
as required and thus prevent the proper 
halting of the flow at the shutoff point, If 
the car has been in use for a long time, the 
seat may be worn or the needle bruised, In 
a case of this kind, it is wisest to replace the 
unit with a new needle valve and seat. 
Another thing to check in a flooding car- 
buretor of this kind is the float, which may 
be leaking and thus failing to rise and close 
the needle valve. Such a leaking float is 
best replaced with a new one, though a 
satisfactory repair can sometimes be made 


Perfect seating of the corburetor needle valve is 
essentiol. A speck of dirt or a hair may allow 
gas to continue to flow at the shutoff position 


A CONCRETE MIXER WHEN YOU 


Aout Rough VWdle 


by drilling a small hole through the crack 
or other leak, letting out the enclosed gas, 
and then lightly covering the hole and re- 
maining crevice with solder. It’s desirable, 
of course, to make as little a change in the 
weight of the float as possible. 

A mixture that is too rich can also be 
caused by a too-high setting of the float. 
‘The high level floods the carburetor at 
idling speeds and causes the engine to roll 
and stall at what is considered a normal 
setting. Frequently the cause is a float 
ge that has been bent during overhaul- 
ing, or bad needle wear that permits the 
float to rise higher than it should before 
shutting off. A bent hinge can be bent 
back easily, but a float-level gauge should 
be used in making the final setting. 

‘One contributor to flooding that is rarely 
checked is an overpressured fuel pump. 
‘This causes the needle to bounce back every 
time the pump pulsates, forcing additional 
fuel into the float chamber. The float as- 
sembly is gauged for a specific pressure, 
and when this pressure is passed the car- 
buretor will flood. A usual cause is wear 
in the pump linkage. It allows the pump 
arm to develop a whip and build up unde- 
sirable pressure. 

While examining the carburetor, don’t 
overlook the idling jet. This unit may be 
partially or fully obstructed by foreign mat- 
ter. If it is fully obstructed, no gasoline 
will pass through at all, and at speeds be- 
low the intermediate-jet range the engine 
will stall. A partly clogged jet has the 
same effect to a lesser degree, causing the 
engine to buck, roll, and come to a stop. 
Enriching the mixture through the idling 


In adjusting @ float level that is too high ond 
thus permits on overrich mixture, be sure to use 
@ float-level gauge in making the final setting 


adjustment is only a partial remedy; the 
obstruction should be located and cleaned 
out. 

Incorrect timing is another frequent 
cause of rough idling, and it may be the 
result of one of several conditions. The 
first step is to look at the locked timing 
position of the distributor body, which may 
have been set in advanced position through 
carelessness on the part of some mechanic. 
Slight inaccuracies in the timing are often 
overlooked in the effort to improve idling, 
since as a rule they affect road perform- 
ance only a little. This slight difference, 
however, results in a lot of engine rolling, 
bucking, and stalling. Distributor points 
that are set too far apart may be re- 
sponsible, for in such a case the points will 
break several degrees before the normal re- 
quirement and cause roughness, since the 
piston will still be on its way up when the 
explosion occurs. At fast speeds, the en- 
gine may appear to be running efficiently 
because the increased speed of the piston 
in relation to the time of the explosion 
will overcome some of this advance. 

Incorrect spark-plug gaps are another 
cause of early advance, and spark-plug set- 
tings have ruined the reputation of many 
mechanics and service managers. You may 
have had the experience of installing a new 
set of spark plugs only to find that your 
engine ran better with the old ones. The 
new plugs were all right, but they were 
gapped too close for smooth idling. Most 
spark plugs come from the factory set at 
.025” or less. This gap works perfectly for 
for some engines, but for others it causes 
roughness at low speeds. [Turn the paye.] 


On some cars, widening the spark-plug gaps from 
the normal .025" to .035" or .040" lets pistons 
“ride with the punch" while the engine is idling 


STOP AT A LIGHT? 


d 


Practically all engines will idle smoothly 
on a slightly retarded spark because then 
the piston will have reached top dead center 
or a little beyond when the explosion oc- 
curs. This situation may be compared to 
riding with a punch in boxing—the piston 
goes along smoothly instead of taking the 
full smash of the explosion—and this is an 
effect greatly to be desired in an idling 
engine. With increased speeds, the auto- 
matic spark advance will see to it that the 
spark is delivered in time to give the most 
effective wallop. 

A wide gap (.035” to .040") in the plugs 
will retard the spark slightly at idling 
speeds because the potential must build up 
for an instant to gather enough power to 
jump the opening, while with a close gap 


Distributor points set too far apart will open while 
ton is still on the upstroke. This may not be 
noticed at fast speeds, but it will make idling rough 


Decreasing valve-tappet clearance, som 
ed to by mechanics to eliminate valve noi 
far worse than the fault—it puts bumps 
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the spark leaps across without hesitation. 
The difference close gaps of .020” to .025” 
and wide gaps of .035” to .040” make in the 
performance of some engines is almost un- 
believable. However, widening the gap will 
not work for all cars for the reason that 
some manufacturers have provided enough 
automatic spark advance to cover all ranges 
and speeds. When preparing to set the 
gaps on your car, it is best to consult your 
manufacturer's manual and follow its 
recommendation, And don’t attempt to use 
a dime to gauge the adjustment; use a gap 
gauge. 

Valve-tappet clearances that are set too 
close are also often the cause of bumpy 
idling. This condition is most frequently 
found in engines of the overhead-valve’ 
type. The reason for this is that an 
overhead-valve engine lends itself more 
readily to tappet noises, and to elimi- 
nate them mechanics too often set the 
valve clearances closer than the manu- 
facturer intended. As a result there are 
lumps and bumps in the engine per- 
formance, and the cure may be found 
to be far worse than the original fault. 
In an overhead-valve engine, tappet 
noises can be eliminated in most cases 
and the proper clearance can still be 
retained if care is exercised. In cases 
where this cannot be done, it is far 
better to have a little noise that means 
nothing than to have a rough engine. 

There are a number of other condi- 
tions that cause or contribute to rough 
idling, but they will be encountered 
rarely. A leaking intake manifold, for 
instance, can cause an engine to cut up 
surprisingly when it is running at slow 
speeds. Another villain—also _for- 
tunately rare, for it would be easy to 
overlook—is a faulty radio suppressor. 
A high-tension leak in the suppressor 
wiring can cause havoc. So can a leak 
in a vacuum-type spark control. 
Warped valves will very often function 
satisfactorily at comparatively high 
speed, though they may stick and cause 
roughness when the engine is idling, 
Faulty compression also will cause un- 
evenness, and so will an automatic 
spark governor if it sometimes sticks. 

But these are rare conditions. The 
chances are that if your engine is a 
rough idler you will find the cause and 
cure among those detailed in the pre- 
ceding paragraphs. It will be good 
practice therefore to look first to the 
carburetion of the offending car, then 
to the timing at the distributor and 
spark plugs, and next to the valve set- 
tings before you start hunting for more 
or less obscure causes. 
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USEFUL AUTO HINTS 


11 DISPOSABLE TISSUES are always handy to 
keep in a car for removing grease from 
the hands, cleaning the windshield, and simi- 
lar purposes. Instead of cluttering the glove 
compartment with the box, cut a rectangu- 
lar hole in the fiber paneling and secure the 
box in place with metal clips. If you do not 
cut the paneling, an extra clip is of course 
needed under the box.—S. J.D. 


42 FROST AND sNOW on the windshield are a 
constant nuisance if you have to keep 
your car outside overnight in the winter. To 
avoid the bother of having to clean off the 
glass each morning, put a sheet of cardboard 
under the wiper blade when you park the 
car. Use separate sheets on a car having a 
divided windshield. It’s much simpler to pull 
off the cardboard than to scrape away froz- 
en snow and sleet.—J. J. B. 


CLEANING CAR WINDOWS without lint or 

streaks is easy if you unhook the blade 
from the windshield-wiper arm and use it as 
‘a squeegee to remove the excess water. Most 
wiper blades can be readily disconnected 
without tools, One advantage of this method 
is that you always know where you can find 
the squeegee.—W. E. B. 


4 LOCATING A LEAK in a gas line, a manifold 
vacuum line, or other metal or rubber 
tubing is sometimes difficult to do visually 
or by the sound of air hissing out. However, 
if you block one end and blow a puff of to- 
bacco smoke into the other, it’s simple to 
spot where the trouble lies.—-H. W. S. 
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HE Crosby Research Foundation maintained 

by the famous Bing and his brother Larry 
(see P.S.M., Dec. '43, p. 85) has developed the 
gadgets below for commercial production, Some 
are made of noncritical material and will reach 
store counters soon; others are made of metal 
and cannot now be manufactured in quantity, 
but will be distributed as soon as restrictions on 
critical material . 


THESE SUNGLASSES, 
unlike most, have no 
dark lenses. Instead, 
translucent shades are 
used to diffuse light 
from above. Thus the 
frames may be used 
for regular lenses, if 
the wearer requ 

them, or may be left 
empty, if one has pe 
fect or good eyesight 


ANY PIPE SMOKER 
will like the device 
that is shown ot the 
left. It consists of on 
electric motor and 
bellows, and is used 


‘con be made 
to alternately blow 
‘and suck, for breaking 
in, or to suck steadily,  SELF-LOCKING PLIERS. 
for cleaning. During that have compound action 
the latter operation 

chemi i 
the 


eis applied to 
4, ore shown in 
ind the sludge They are handy 
is sucked into @ pad for tightening small nuts 


SOAP IS CONSERVED 
if rested on edge in this 
portable wall bracket. It 
is made of plastic and is 
firmly held, by means of o 

ion cup, to any smooth 


ly 
because there is no water- 
entrapping dish beneath it 


FOR STUBBORN SCREWS, 
@ ratchet device has been 
ettached to a screwdriver, 
es shown at the right. It 
is used to increase lever- 
fabricated from 

spring 1. 
in use, it folds 
up alongside the handle 
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ee EY 
HOME OWNER‘ 


NEW HOSE NOZZLES with a spray 
control that permits full water flow 
at any adjustment from fine spray to 
direct stream have a complete range 
in just a quarter turn without back 
pressure to strain the hose. They are 
made of rustproof, crackproof, and 
chip-proof acetate by the Plastic Die 
and Tool Corp., of Los Angeles. 


PLASTIC-IMPREGNATED LINOLEUM that the 
home owner can readily lay without help is self- 
sealed against dirt. Cleaning is a matter of wip- 
ing regularly with a damp cloth, mopping occa- 
sionally with warm water and mild soap, and 
every three months applying liquid self-polishing 
wax. An instruction booklet put out by the manu- 
facturer, The Paraffine Companies, Inc., of San 
Francisco, is good to obtain if you plan to do the 
laying yourself. It gives such’ detailed informa- 
tion as making a paste spreader from a 5" by 12” 
scrap of the linoleum itself. 


FOAM PLASTIC, lighter in weight and low- 
er in heat conductivity than rock wool, 
glass, and cork, has been developed by Gen- 
eral Electric Co. at its plastics laboratory 
at Pittsfield, Mass., for a secret war use. It 
holds promise of many peacetime applica- 
tions, especially in the field of home and 
commercial insulation. A 21%” by 914" by 
13” block weighs % 1b. 

Interesting points in its manufacture are 


illustrated in the laboratory photos below. 
‘A mixture of phenol resin is poured into a 
beaker (Fig. 1), generates its own heat, and 
begins to rise in two minutes, as in Fig. 2. 
Rising at the rate of 1” a second, the col- 
umn is supported, as in Fig. 3, so it will re- 
main erect. In Fig. 4, the column has 
reached its full height, and in a few seconds 
it will have cooled and hardened and the 
support can be removed. 
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By VERNON B, CASE 


HIPS traveling in areas that are subject 
to enemy air attack often use barrage 
kites to carry steel cables into the sky. The 
cables entangle any dive bomber that ven- 
tures too close. (See P.S.M., Aug. ‘44, p. 
125.) A full-size kite would be too much for 
the amateur to build and handle; but here 
is a model with a four-foot wing spread that 
has enough lift to provide thrills aplenty. 
The frame—that is, the struts, longerons, 
and tie rods—is made of white pine. The 
covering material is tissue paper or thin 
muslin (organdy). 
Each wing section consists of four cross 
struts, four longerons, and one tie rod. Mark 
the mid-points of these struts and fasten 


LONGERON 
STAmIUZER 


<< 


150 


DEL 


BARRAGE 


Exciting Fun Is Yours with This 


them together in pairs, using small nails 
and bending the ends over as shown in Fig. 
1. Spread these pairs slightly to form X's 
and fasten the longerons to the notched ends 
with glue and small nails, as indicated in 
Fig. 2. An excellent adhesive for this pur- 
pose is model-airplane cement, or any simi- 
lar quick-drying preparation, but you can 
use casein glue if you allow sufficient time 
for it to dry. Secure the tie rods in place 
with cord seizing or heavy rubber bands. 
Next make the looped-end cords that hold 
the struts rigidly in position, Each wing 
section requires four horizontal, four verti- 
cal, and two diagonal lines. Use a light, 
strong cord. Brown waxed store string is 
too weak. Lightweight chalk line is accept- 
able, but 12 to 16-Ib. fishing line is ideal. To 
make all the vertical lines uniform in length, 
use a jig consisting of two finishing nails 
and a board. Drive the two nails into the 
board so they are 1114" apart. Tie a bowline 
in one end of a piece of cord, leaving a loop 
about 1” long. Slip this loop over one nail, 
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KITE IS LIVELY FLIER 


Copy of the Kites That Guard Freighters Against Bomber Attack 


Pull the cord taut and double it back around 
the other nail, as in Fig. 3. Holding the dou- 
bled portion firmly, slip the cord off the nail 
and tie a bowline to form a loop like the first 
one. By varying the distance between the 
nails, you can similarly form the horizontal 
and diagonal ties. 

Make shallow notches near the ends of 
the longerons to hold the cords. Slip each 
cord over the proper longerons, as in Fig. 4, 
and secure it with a touch of glue, A com- 
pleted wing section, ready for covering, is 
shown in Fig. 5. 

‘The two tail sections are assembled in the 
same manner as the wing sections except 
that there are no diagonal cords or wooden 
tie rods, An assembled tail-section frame is 
shown in Fig. 6. 

To tie the wings and the tails together, 
make a stabilizer section. It consists of two 
longerons and two vertical struts. Crossed 
diagonal cords stiffen the frame. Nail a 
small metal disk to the front end of the up- 
per longeron to keep the wings from moving 


NOVEMBER, 1955 


jlors launch a full-size barrage ki 
1e deck of a ship to ward off enemy bombers 


too far forward and possibly slipping off. 

‘Wher the wings are put in place, the wing 
longerons will rest against the stabilizer 
longerons with the front vertical strut hold- 
ing them slightly apart. Small brads driven 
into the stabilizer longerons serve similarly 
to space the trailing edges of the wings. 
Additional brads act as stops to prevent the 
wings from slipping back along the sta- 
bilizer. 

Cover the top, the bottom, and one end 
of each wing and each tail, and the portion 
of the stabilizer between the vertical struts, 
with paper or muslin. Cut the covering ma- 
terial 4" wider than the space it is to oc- 
cupy. To cover the wings and tails, fold the 
edges of the covering material around the 
cords and secure them with glue; then glue 
the covers to the longerons. To cover the 
stabilizer, run lengths of reinforcing cord 
between the two tops and between the two 
bottoms of the vertical struts; then glue the 
cover to the cords and to the struts. If you 
use tissue paper, you can strengthen it now 
by applying a coat of linoleum lacquer to it. 
The kite should then look as shown in Fig. 
7, and is ready for assembly. 

Punch small holes in the covers 11%” 
from the ends of the wing and tail longerons 
that butt against the stabilizer and rein- 
force them with glue or lacquer. Through 
these holes go 12 cords to bind the kite to- 
gether. Four are used to fasten the tail sec- 
tions to each other; four more pass through 
the same holes and tie the tails to the sta- 
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bilizer; and the remaining four are used to 
hold the wings to the stabilizer. The assem: 
bled kite will look like Fig. 8. It may be dis- 
assembled for storage or transportation by 
cutting away the 12 cords just mentioned. 

At the front end of the lower stabilizer 
longeron and each outer, lower wing longe- 
ron attach a small wire or cord loop to take 
the ends of three bridle lines. ‘These lines 
come together about 3’ in front of the kite, 
where they are tied to a ring or a loop. The 
kite line is also tied to this ring or loop, or it 
may be fastened with a small snap hook. 

‘The kite is now ready to be flown. Wait 
for a fairly breezy day. Stay well away 
from woods or other obstacles that might 
cause gusty air currents. Let out about 50’ 
of cord and have an assistant hold the kite 
at head level, pointing it upward at an angle 
of about 45 deg. Hold the line moderate- 
ly taut. When the breeze is good, take a 
short run. The kite should rise immediately 
and continue to climb as you pay out line. 
If it rides on too even a keel, it may overrun 
you and go into a dive. To remedy this, add 
‘weight to the tail, an ounce at a time, in the 
form of lead sinkers or blocks of wood that 
are held in place by string. ‘The kite illus- 
trated showed a pull estimated at 10 to 15 
Ib. during the test flight, which was made in 
a fairly stiff breeze. 

It is a good idea on flight expeditions 
to take along some spare covering material, 
cord, and quick-drying cement for making 
emergency repairs. 
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AVE you ever tried working with 

cardboard? It can be a fascinating 
hobby, and you may be surprised by the 
useful, attractive, and remarkably sturdy 
articles you can make. To stimulate in- 
terest in cardboard projects, POPULAR 
SCIENCE MONTHLY is offering $50 in cash 
prizes for the best eight articles made 
from cardboard. The awards will be as 


follows: 
First Prize. . $25 
Second Prize . $15 
Third Prize ~ $5. 
Five Prizes $1 each 


Entries will be judged on design, orig- 
inality, and craftsmanship. No material 
other than cardboard will be allowed, 
but any kind of fastener may be used. 
In case of ties, each tying contestant will 
be awarded the prize for which he is 
tied. 

Only one entry will be considered from 
each contestant. Pack yours carefully 
and mail or express it to the Cardboard 
Contest Editor, POPULAR SCIENCE 
MONTHLY, 353 Fourth Avenue, New 
York 10, N.Y., to arrive on or before Jan- 
uary 15, 1945. The article itself must be 
submitted, not a photograph. No entry 
will be returned. Judges will be the edi- 
tors of this magazine, and their decision 
will be final. The contest is open to all 
except employees of this publication. 

In cutting cardboard, use a sharp knife 
or razor blade with a metal-edged ruler 
as a gulde. Make several light strokes 
rather than a single heavy stroke. Cor- 

~  rugated cardboard can be bent by 
first scoring it with several firm 
strokes of a rounded point, such as 
the tip of a penholder, while using 
a ruler as a guide. Take care not 
to cut into the material. Bend along 
the scored line. When 
measurements, bear in mind that 
the inside dimension at a bend will 
be diminished and the outside some- 
what increased. For rounded bends, 


Many projects such os this sturdy toble 
and the vase can be made of cordboord. 
Study these; then create your own designs 


Yo spoord.* 


$50 CONTEST 


Cash Awards for the Best Entries 


moisten the inside of the curve and bend 
gradually in line with the corrugations, 
using a cylinder as a guide. 

Several methods of joining and edging 
are shown in the drawings. Rolled and 
triangular edges add strength. Two 
thicknesses glued together with the cor- 
rugations at 90 deg. make a sturdy piece, 

For a finish, try show-card colors 
coated with clear lacquer or varnish, 
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MAKING LEAF SILHOUETTES is the 
hobby of Dr. Adrian Lewis, a profes- 
sor at Manhattan College, New York 
City. His painstaking technique in- 
volves using sharp-pointed instru- 
ments to scrape away theleaf'ssurface 
to the depth required for the desired 
shading effect. ‘The scene below de- 
picts Boston College at night. 


PRECISION-BUILT of cold-rolled steel 
by Pfc. Anton M. Ryzak, this tool- 
maker's vise rotates through 360 deg., 
tilts 180 deg., and can be elevated 
as much as 45 deg. Handwheels are 
provided to lock it in any position. It 
is used for laying out work and for 
compound-angle grinding. 
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THIS MODEL ROCKET PLANE was built by 
Duke Fox, of Los Angeles. Here he is preparing 
to light the rocket fuse for a flight. 


OPERA STAR Herta Glaz is an amateur wood- 
worker. In her spare time, she builds furniture 
for servicemen's recreation rooms, 


EGGSHELL PAINTER Tom Jackson, 12, of San 
Francisco, has produced caricatures of many 
famous people, including Mae West and Hitler 


Si 
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| BEST REPUBLICAN ELEPHANT 

: O. I. Price, Jr, Frederick, Md. 
Harry Beeler, Hollywood, Calif. 

: Miss Halpin Abbott, Dallas, Tex. 
J. H, Madison, West Hartford, 

Pvt Baker Hendershot, Selma, 

Ruth Walker, Hicksville, N. Y.: 


Ala.; 
§. F. Sicko, Holyoke, Mass.; Bill Insley, 
Indianapolis. 
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TEP this way to the 
big tent! 
goofy animals, rampant 
after their struggles on 
the political battlefields! 
Conceived in the imag- 
ination of P.S.M. read- 
ers and born of materi- 
the 
basket and workshop, 
these freak fauna are 
the top winners in our 
recent $100.00 contest 
} for the best Republican 
elephant and the best 


made from odds and 
ends. A full list of the 
winners appears below. 


See the 


waste- 


donkey 


BEST DEMOCRATIC DONKEY 
: E, B, Kostek, Chicopee, Mass, 


Roy Clark, Wichita, Kan. 
4th te Sth: Nelson Valade, Providence, 
R. 1; J.C. Lamons, Knoxville, Tenn.; 
Mrs. Goldia Wooten, Norton, Kan.; L. J. 
Bowers, San Diego, Calif.; C.D. Ingram, 
Dallas, Tex. 


Nautieal 
Book Ends 
for the 
Armehair 
Mariner 


By 
JOHN J. GALLIVAN 


HE ACRID aroma of black- 
powder smoke and the 
Screaming sound of a broad- 
le of round shot are vividly 
suggested to ship lovers by these 
early naval cannon, Mounted 
on weighted book ends, they will 
make an attractive addition to 
almost any living room or den, 

Turn the barrels in a lathe, 
using brass, mild steel, or wood. 
Drill two %" holes in each—one 
laterally through the barrel to 
take the trunnion peg, which 
should be a drive fit because in 
the original it was cast as an in- 
tegral part of the barrel; and 
one in the outboard end, 2” deep, 
to simulate the bore. 

Build the carriages, or trucks, 
from 3/16" stock, with the ex- 
ception of the rear filler blocks, 
which are made of 5/16” material. 
Apply glue to the joints and set 
the assemblies in clamps until 
they are thoroughly dry. 

Cut the eight wheels from 
%" hardwood doweling and fit 
them on the turned ends of the 
3/16" by 3/16" by 2%” axles. 
Glue lead-foil edging on the car- 
riages and on the rims of the wheels. Finish 
the woodwork with red mahogany stain, 
wiping it off immediately after applying it 
to give a light honey color. Set the barrels 
in place and apply lacquer to both com- 
pleted assemblies. 

You may purchase ringbolts and blocks 
ready-made or, if you prefer, you can make 
your own. Use paper-clip wire for the rings 
and fabricate the blocks from 3/16” by 
5/16" stock, as shown. Paper-clip wire is 
also suitable for the straps. 

Make the decks and the bottoms of the 
book-end bases of 3/16” plywood. Rule in 
the deck seams with a drafting pen and fin- 


Quoins, oF elevating wed: 
as these to adjust the trajectory of the roun 


used on early connon 


cannon shot 


ish the decks with several coats of varnish 
or lacquer. 

Fasten the cannon-and-carriage assem- 
blies to the decks by drilling two small holes 
through the decking directly under each 
trunnion pin, about 1%” apart, and passing 
a light wire under each barrel in front of 
the trunnion; then over the trunnion each 
side of the barrel; then down through the 
holes. Put a small scrap of sheet metal be- 
tween the holes on the underside of each 
deck and tighten each wire by twisting the 
ends together. 

Use mahogany or other suitable cabinet 
wood for the sides of the bases and the back 


pieces. Rabbet the sides and shape and 
bevel the backs, as shown. To assemble, use 
glue and light finishing nails. 

Since weight is important in book ends, 
fill the hollows in the bases with ballast. 
This may be in the form of brads, shot, or 
linotype leads. Fix it in place by pouring 
melted wax over it. 

Drill two rigging holes in 
each back; then cut a groove 
between these so the tackle 
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Tine will not cause a lump under the felt 
backing. Each book end has one withdraw- 
ing-tackle and two side-tackle assemblies, 
which are rigged as shown in the lower 
right-hand drawing. A spot of glue here and 
there will serve to keep the blocks and rig- 
ging in the proper place. 

‘Cannon balls are ball bear- 
ings set in racks. Glue felt 
under the base and to the in- 
side of each backing piece. 
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Combination Wagon and Hobbyhorse 
Is Two-in-One Toy for Youngsters 


eal 


ITH the rockers 

folded up out of 
the way, this toy is a 
wagon; with them let 
down, it becomes a hob- 
byhorse. Almost any 
boy or girl from two to 
five years old would love to find it waiting 
under the tree on Christmas morning. 

‘The chief material used is \” dressed 
stock. From this the box, horse, seat, 
wheels, rockers, rocker latch, and brackets 
are made. A power jigsaw is handy when 
cutting the curved pieces, but hand tools 
are sufficient if one is not available. The 
axles are made from 115” by 114" stock. 
‘The rocker latch pivots about a carriage 


bolt that is set in a 11," by 215" support. 
A %" dowel holds the horse in place and 
another one goes through his neck to pro- 
vide a hand hold. The wheels are fastened 
to the axles with 14" by 3” lag screws. 
Finish the toy in bright, contrasting col- 
ors and name it after the child for whom it 
is made—for instance, “Roger's Ranger,” 
“Penny's Prancer," “Susan's Sea Biscuit,” 
or “Danny's Dobbin."—L, R. TRELN! 


Cardboard Pistol Gives Realistic Machine-Gun Sound Effect 


‘THs automatic pistol, which can be as- 
sembled in a few minutes, is one of those 
perennial favorites, a noise maker. Two 
Pieces of heavy cardboard form the frame. 
‘The clacker may be Bristol board, as sug- 
gested, or celluloide The cartridge belt is a 
length of corrugated paper. Two pieces of 
half-round molding make the barrel and 
two shaped pieces of wood form the grip. 
After assembling the pistol, staple the ends 
of the belt together. When it is pulled 
through the trigger hole, the clacker vi- 
brates, emitting a realistic clatter. 
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Indian Motifs Are Incorporated in Distinctive Weather Vane 
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Ir You treat him well, the Indian chief on 
this vane will reciprocate by shooting holes 
in the clouds when your Victory garden 
needs rain and by frightening the clouds 
away when you are entertaining outdoors. 

‘The figure, the rock on which it is kneel- 
ing, and the sagebrush and tepee behind are 
jigsawed from 1," stock, preferably ply- 
wood. Use 1;” material for the grass and 
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in the foreground, as well as for the 
arrowhead at the front of the vane. Two 
lengths of %" dowel, flattened on one side, 
extend back from this arrowhead along the 
vane. Use %" filler strips as shown. 

Paint the vane—the colors indicated make 
an effective combination—and mount it as 
shown. Cut the arms and letters from 14” 
stock and nail to the pole.—Gray WOLF. 


Decorative Ash-Tray Holder Is Made from a Discarded Tomato Can 


‘Tis unusual dachshund can be 
made in an hour or so from a large 
tomato can. Prepare a pattern on 
stiff paper, using the drawing as a 
guide. Cut open and flatten the can, 
taking care not to dent it. Trace the 
pattern on the tin and cut it out. 
‘Then bend the material as indicated 
by the dotted lines in the drawing, 
using a pair of flat-nose pliers and 
working slowly. 

Make the match-packet holder 
from the top or the bottom of the can. 
The circular depressions stamped 
in the can ends may be utilized to 
add a modern decorative touch. 
Solder the holder to the back of the 
dachshund, taking care not to get 
excess solder where it will show. 
Polish the project with fine steel 
wool and give it a coat of clear 
lacquer to make it gleam like silver. 
Small individual glass ash trays 
may’ be placed, singly or in nests, 
on the dachshund each side of the 
match holder.—C.W.B. 
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JIGS ADAPT A SHAPER 


Sliding in the groove. on @ shoper table, the vertical ig is used 
+ part. The L-shaped section 
adjustable for depth of cut 


je of a cal 
base, and 


OUR shaper attachments of exceptional 
value are a vertical sliding jig, a hori- 
zontal sliding jig, a radial arm, and a 
fluting jig. With them it is possible to do 
easily tasks that would otherwise require 
elaborate fixtures or special setups. A flut- 
ing jig that can be built in the home work- 
shop is equipped with a dividing head that 
makes it useful for a variety of work. The 
radial arm, used with the dividing head and 
either with or without the vertical jig, is 
helpful when ornamental carving is to be 
done. 
How is a vertical sliding jig made? This 
jig is built in three parts, as shown in a 
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By 
EDWIN M. LOVE 


drawing. The L-shaped sec- 
tion is slotted for bolting to 
a base that slides in the 
shaper-table groove, and it 
is adjustable for distance 
from the cutter, while the 
vertical face is slotted for 
holding a fence in either of 
two positions. Such a jig is 
useful for grooving drawer 
sides, cabinets, and the like, 
and for making end rabbets, 
stub tenons, and wedge- 


is shown in a drawing. The 
screw clamp can be cut 


from a C-clamp or an old 
clothes-wringer clamp, Re- 
move the swivel foot by 
bending out one of the ball 
tabs and twist the screw 
into a center hole in the 
hardwood block, thus cut- 
ting threads. Replace the 
foot and bend the tab back 
against the ball of the 
screw. 

One photo shows such a 
jig used in continuing on 
the end of a piece of work 
a molding that has been cut 
in the sides. For a mitered 
end, the gauge head would 
be swiveled to suit. Similar 
setups are used for such 
jobs as tonguing and groov- 
ing the ends of hardwood 
flooring or cedar-closet lining, and for cut- 
ting limited-length stub tenons. The ends 
of segments of circles can also be worked 
if the pieces are properly blocked. A back- 
ing piece is always needed against the edge 
the cutter leaves to prevent splintering. 

Is a fluting jig difficult to build? Besides 
the dividing head, the only pieces required 
are a simple base, an adjustable tailstock, 
and a removable headstock. The tailstock 
carries a tapered lathe dead center or a 14” 
rod on which a cup center can be locked, 
while the headstock has a pointed bolt for a 
center or a blunt bolt to which a clamp-on 
spur center can be attached. 
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TO SPECIAL JOBS 


Make the dividing head of two pipe 
flanges and a pipe nipple. To index it, screw 
‘one flange on the nipple and mount it on a 
wooden chuck fitted with a dowel on which 
the nipple can be centered. File the edges 
smooth; then, using the lathe indexing at- 
tachment, mark off 60 spaces, notch with a 
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hacksaw, and file the notches V-shaped. Re- 
peat for the other flange, making both seven 
and eight divisions on it. A paper pattern 
helps in laying out seven divisions. File the 
center-bolt point and taper in the lathe. 

How is the fluting jig used? Clamp the 
nipple in the headstock tight enough to re- 
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Molding on the edge of a narrow piece is continued 
fon the end with the aid of a horizontal jig fitted 
with @ spline to slide in the shaper-table groove 


In fluting @ table leg, as shown below, push the 
jig against the cutter-spindle collar ond si 
on the shaper table until stopped at the othe 


quire considerable effort to turn it. Be sure 
to center the center bolt before tightening 
its nut and to fit the indexing lever snugly 
into its slot to prevent play. 

To flute or bead a table leg, mount it in 
the jig, tack on the front edge of the base 
@ guide strip shaped to the profile of the 
part to be enriched, and mount the turning 
with its square faces in the proper planes. 
For each flute, push the jig forward until 
stopped by the spindle collar, cut by sliding 
the jig lengthwise until stopped, and then 
draw the jig back. 


Round work is scalloped with the help of a radial 
‘arm clamped to the shaper table. The dividing head 
spaces the cuts, and a stop block regulates depth 
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To guide the hacksow in notching @ dividing 
for a fluting jig, o strip is clamped to the lathe 
tool rest. The indexing attachment spaces the cuts 
Below, the fluting being used in grooving a 
table ‘column to house the ends of tripod legs. It 
con be used with templotes to carve cabriole legs 
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Straight stock can be fashioned into a leg 
of four or more shaped sides. One template 
is required for shaping the outer faces of 
cabriole legs and a second for the inner 
faces. Inside angles are cut by some other 
means after shaping. 

Of what wse ix the radial arm? Mounted 
on the vertical sliding jig and fitted with 
the dividing head, it is used for carving 
rosettes. Make a chuck to fit the rosette 
blank, provide it with a back recess for the 
dividing head, and attach it with flathead 
stove bolts. On the vertical face of the jig, 
clamp a thrust strip on which the inner 
flange of the dividing head can slide, plac- 
ing the clamp where it will act as a stop. 
The radius of the cut is regulated by the 
position of the bearing bolt in the arm slot, 
while the angle of the cut with relation to 
the radius of the rosette is controlled by the 
height of the bearing on its support. If the 
cut is made from the center of the rosette, 
there must be a turned recess there. It can 
be filled later with a button. 

For scalloping a tray, clamp the radius 
arm to the shaper table. Tack through a 
mounting block on the dividing head into 
the back of the tray. Depth of cut is deter- 
mined by a stop block which the mounting 
block or the radius arm will strike. 
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Rim of Turned Tray Is Enriched by Simple Carving in Shaper 


For an interesting and serviceable piece 
that can be decorated in the shaper with 
the help of jigs shown in the drawings on 
page 161, turn the tray shown here from a 
single piece of hardwood 1%” thick, leaving 
the bottom unturned for the time being. Re- 
cess a backing disk to fit the fluting-jig 
dividing head, bolt it on, and attach the tray 
with four screws in the waste. Next, mount RADIUS OF 
the radial arm on the vertical sliding jig as aor rental 
indicated in the diagram at the right. 

‘With a beading cutter on the shaper spin- 
dle, make 15 pairs of cuts, leaving a space 
of one notch on the 60-division flange of the 
dividing head between each pair. Change 
the cutter for a %" fluting cutter, withdraw 
the holding screws, twist the blank to cen- 
ter the flute between each pair of cuts, tight- 
en the screws, and finish shaping. Then turn 
a lathe chuck to hold the top of the tray, 
and turn the bottom.—E. M. L. 
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THE THUNDERBOLT IN MINIATURE 


famous Thunderbolt fighter-bomber is 

one of the top-ranking American planes. 
‘The solid model shown here, made at a 
scale of 1" to the foot, is patterned after 
the latest version which has a new sil- 
houette, 360-deg. visibility for the pilot 
through an electrically operated bubble can- 
opy, several hundred more horsepower, and 
increased fuel capacity. 

The plans shown at the left are repro- 
duced half size. Connect the \”" gradua- 
tions at the edges of the page to form a 
grid of 14" squares. Make a full-size work- 
ing drawing on a large, stiff sheet of paper, 
laying out a grid of 14” squares and trans- 
ferring the lines from the small drawing 
to the large one by matching squares. Then 
draw a second, similar full-size layout and 
cut out the shapes to form full-size patterns. 

‘Use a 14” by 1%" by 814” piece of stock 
for the fuselage. Balsa is ideal material to 
work with, but pine or some other soft 
wood may be substituted. Cut the block 
first to the shape shown in the profile, then 
to that indicated in the plan view. Carve 
and sand it until it agrees with the fuselage- 
section patterns. Make the bubble canopy 
from scrap material and cement it in posi- 
tion, Cut a slot through the belly, from 
one side to the other, to take the one-piece 
wing. 

Make the wing from a 1%” by 215” 
10%” blank. Shape it to conform with the 
top-view outline; then taper it toward the 
ends to agree with the front elevation, and 
finally carve and sand it to the form that 
is indicated by the wing-section patterns. 
Crack it along the longitudinal centerline so 


Fis: rugged, and heavily gunned, the 


Bomb loads up to a ton in weight ore corried by 
full-size plane, shown below. It is especially 
itude bombing and strafing 
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the tips can be elevated to the proper di- 
hedral. Rest one half flat on the bench, 
weight it in place, raise the tip of the other 
half 1%", support the raised tip with a 
block, and cement the cracked center. 

‘The stabilizers and the rudder are fabri- 
cated from %" stock. Saw them to the pro- 
files shown, taper them slightly toward the 
tips, and carve and sand them to a stream- 
lined cross section, 

Sand each part thoroughly before as- 
sembling the model. Use glue or cellulose 
cement to hold it together. Form the. fillets 
where the after edge of the wing meets the 
body with plastic composition wood. The 
two droppable auxiliary fuel tanks and their 
brackets are next made and secured in 
place. Cut the propeller disk from celluloid. 
‘The stand is bought at a model supply house 
or made of a turned base and a dowel, 

Treat the model with several coats of 
wood filler, sanding between coats, Paint 
the entire surface silver with black trim, 
using a good grade of model-airplane dope. 
‘The insignia may be purchased in the form 
of decalcomanias and transferred to the 
model.—BILL SPRAGUE. 


TOUCH THE TIPS of two pencils held 
almost at arm’s length. Easy, isn’t it? 
Now try it with one eye closed. The re- 
sult may surprise you! To make the 
test purely one of vision, drop your 
arms out of position between each at- 
tempt. The reason this simple trick is 
hard for most people is because we owe 
our ability to judge depth and distance 
to the fact that our eyes see an object 
from slightly different angles. Trained 
on one object, they act like a range 
finder. 


CLOSE YOUR HAND over a pa- 
per match, open it, and the 
match will seem to have turned 
end for end—that is, if you have 
prepared a match beforehand by 
splitting it and reversing and 
gluing the halves so a head ap- 
pears at both ends! 


DRAWING A HANDKERCHIEF THROUGH FLAME 
isa feat to startle your friends! Roll the cloth tight and, 
starting at one end, draw it slowly and steadily through 
candle or match flame. Don't hesitate, or it may burn. 
Better still, soak it in borax or alum beforehand, 


f STEADINESS can be 
tested amusingly with 
@ paper clip and a 

: ~ 


small horseshoe mag- 
net. Bend the clip as 
shown at right, hold it 
upright on the table 
with one hand, and 
bring the magnet near 
it—not quite to it— 
with the other. The 
test is to hold the mag- 
net just close enough 
for the clip to remain 
upright when released, 
but not so close that it 
MAGIC ASHES from a paper contain- will be drawn to the 
ing a friend’s initials will reproduce magnet! If your hand 
those initials on the palm of your hand! is steady, the clip will 
Prepare the initials on your hand with remain motionless. To 
soap ahead of time. They won't show.” make the test really 
Then burn the paper your friend has difficult, don't support 
written on, and rub the ashes in your your elbow on the | ] 
palm. They’ll stick on the soaped lines. table when you try it. “ | 
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By NORBERT ENGELS 


French Provincial Armchair 
sees 


‘OR those with an in- 

erest in furniture with 

a historical back- 
ground, this quaint French 
Provincial chair should 
have particular appeal. Its 
prototype was discovered 
by my wife and me several 
years ago on exhibition in 
the Quebec Public Library, 
to which it had made its 
way from the famous Ho- 
tel Dieu that was founded 
by Bishop Laval. 

It was not very much 
later that we had the good 
fortune to discover a chair 
which proved to be exactly 
like it in a near-by junk 
shop. The chair proved on 
inspection to be so dilapidated and old, how- 
ever, that only the arms and one back slat 
could be salvaged; all the rest had to be 
rebuilt. 

Our original chair was made of birch, 
maple, and oak—fairly good evidence that 
it was built of odds and ends by some local 
and more nearly contemporary worker, not 
in France as was its aristocratic counter- 
part from the Hotel Dieu. Its seat was up- 
holstered in leather, and its frame was cov- 
ered by many coats of dark varnish. We 
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painted our rebuilt chair 
and a companion piece 
that we also built in 
ivory, antiqued it with a 
slightly brownish cast, 
added a decal flower de- 
sign to the top back slat, 
and put a down cushion 
on built-in springs. Box 
springs without the cush- 
ion would be just as suit- 
able. Birch or maple is 
excellent wood for the con- 
struction of a new chair. 
A bandsaw will speed 
sawing out the shaped pro- 
files of the back posts and 
the curved arms and two curved back slats. 
The only turnings called for are the top and 
bottom sections of the front legs. Keep the 
center section square except at the front 
outer corner which is rounded as shown. 
Joints, for the most part, are mortises and 
tenons locked with 3/16” dowels. Note that 
the tenons of the seat rails meet in the leg 
mortises and are mitered, and note also the 
angle the tenons make with the side 
A screw through each back post holds the 
top back rail, the screw hole being plugged. 
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By PETER A. VAN HOFF 


‘OR cutting intricate patterns in wood, 

plastic, and thin metal, a jigsaw is ex- 
tremely useful. Often, in fact, it's the most 
valuable power tool in the home workshop, 
being suited to a variety of additional jobs 
such as general sawing, cutting dovetails, 
tenons, and flutes, as well as such other 
work as light filing and sanding. 

For all its versatility, the jigsaw isn't a 
hard tool to build. The one shown, con- 
structed of materials that were either in the 
shop scrap pile or were readily obtainable, 
required no special tools or skills; a little 
welding was used, but it might have been 
dispensed with. The result is a jigsaw that, 
with a %4-hp. motor, will cut hardwood up 
to 2%” thick. It has a 2114” capacity (it 
could have been more) and a %” stroke. 
While this may seem a short stroke, the 
writer's experience is that a longer one may 
increase vibration undesirably. 

As shown in the drawings, the crankcase 
is a sturdy hardwood box that is entirely 
separate from the table supports that strad- 
dle it. This box has two 2” by 4” by 6” 
sides, one of which is bored for the drive- 
shaft and counterbored for the generator 
ball bearings that the shaft runs in. 

Inside the crankcase two %” by 2” by 4” 
wooden blocks are mounted horizontally on 
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cleats to hold the babbitt bearings of the 
lower plunger. The bearings were cast in 
the blocks; a 1” hole was bored in each 
block and smaller holes were drilled from 
the edges to this central hole to help anchor 
the babbitt. Then the plunger, a 914" piece 
of %” square steel stock that was originally 
a baby-carriage axle, was thrust in a can 
of sand, the bearing block laid on top of the 
sand, and babbitt poured in. 

The %” crankshaft turns in a bushing 
that was a push fit on the shaft and that was 
filed to a push fit in the ball bearings. At 
its inboard end a flange from a motor 
coupling was driven on (a machined pipe 
flange or a %4" collar might have been used), 
and a hole %” off center was drilled in the 
coupling. This is tapped for a 5/16” cap 
screw that runs through a bushing filed for 
a press fit in a third or crankpin ball bear- 
ing. It may be necessary to file the head of 
this cap screw to obtain ample clearance. 

Two pieces of angle stock, %” by \" 
by 1”, were welded to the plunger above and 
below this bearing. They were clamped in 
position, checked for squareness and for a 
tight fit against the bearing race, and then 
pinned to the plunger with small nails so 
as to hold position during welding. After- 
ward the angle pieces were filed to a free 
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sliding fit on the bearing. 
avoid welding, an alternative method shown 
in the drawings uses a gusset and bolts. 
The sides of the crankcase were assembled 
with the shaft and plunger in place, and the 
given a trial run to test for 


drive wi 


If you wish to 


and pouring in babbitt to a depth of 1”. in, completed the blade vise. 


‘This plunger, of the same stock as the lower 
one, was rounded with a file for the upper 
214” of its 11” length and then threaded 
¥%4"-20 for the spring-retaining nut. Before 
the tee was screwed on, a wooden plug was 
driven into the pipe arm to improve the 
balance and free action, after which the top efficiency of the sawdust blower. Each of 
and bottom were added, A gasket cement 
was used on all crankcase joints, since the 
unit operates half full of light motor oil. 
‘The bearing for the upper plunger was 
cast by setting the tee in a can of sand, 
centering the plunger carefully in the tee, 


the blade vises on the plungers was made 
by cutting away half the shaft to a distance 
14” from the end and by filing the remaining 
stub to a half-round shape. A 14" shaft 
collar, fitted with a hollow-head setscrew 
facing a half-round filler welded or soldered 


CHUCKS FOR BIG TURNINGS [WOODWORKING] 


POPULAR 


‘A mixo that is to be turned on both sides and edges. 
such as the felloe of a spinning wheel, cannot be held 
in the lathe with screws but must be chucked. To do 
this, first mount a disk of five-ply stock on the faceplate 
with screws. Face off and turn the outside true; then 
Screw on outside cleats, butting them against one an- 
other and placing all acrews well outside the diameter 
of the work to be held. Turn the inside edges of these 
Cleats to a snug fit for the outside of the bandsawed 
felloe, and turn the outside of the chuck true for bal- 
ance, ‘as shown in the lower drawing at the left. 

Press in the felloe and turn the inside and one face: 
then pry it out, reverse it in the chuck, and turn the 
other face. 

‘To turn’ the outside of the ring, remove the cleats 
from the chuck and screw in place a second set,of cleats 
as shown in the upper drawing at the left. Turn the 
outer contour to a snug fit for the turned inside rim of 
the felloe and force this on to finish turning the out- 
side edge, If either chuck Is accidentally turned down 
foo far, and thus holds the work loosely, it can be 
built up by pasting a strip of paper around the under~ 
sized edge. 
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STROBOSCOPE STOPS MOTION 


EARS, automobile wheels, spinning saw 
blades, and other moving objects can 
be made to appear to stand still or even to 
run backwards with the aid of a simple 
stroboscope consisting of a small electric 
motor with a slotted disk on its shaft. 
Any small universal motor may be used, 
but it must be connected in series with a 
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rheostat that will permit smooth 
regulation of speed at all stages 
from the slowest to the fastest, for 
it is on the ability of the strobo- 
scope to match the speed of the 
object being examined that the 
success of the device hinges, An 
ordinary sewing-machine motor 
and its control were used for the 
stroboscope shown in the photo at 
the upper right on the facing 
page. If you lack such a control, 
a water rheostat made like that at 
the bottom of the same page will 
serve admirably. 

Mount the motor on any con- 
venient stand that will keep the 
stroboscopic disk from fouling a: 
it revolves. ‘The stand shown has 
an upright so shaped that it can 
conveniently be held in one hand 
when desired, 

Cardboard or any light metal 
may be used for the disk, which 
should be about 7” in diameter. 
It is drilled at the center to fit 
over the motor shaft or a shoulder 
on the end of an adapter, and is 
provided with one or more slot: 
‘The disk shown has two diametri. 
cally opposite slots and works sat- 
isfactorily, though one with only 
one slot proved in comparative 
tests to give better images and to 
be easier to control. Bolt the disk 
to a pulley fitted on the motor 
shaft or to the face of an adapter 
if you have a lathe in which to 
make one. 

How the stroboscope stops mo- 
tion is illustrated at left in the 
photos of a black-and-white card- 
board disk turned by an electric 
engine. ‘The device is motion- 
less in Fig. 1; in Fig. 2, taken 
through the stroboscope, the turn- 
ing disk is blurred but the en- 
gine armature is “frozen”; and in 
Fig. 3 the disk is in synchronism 
and appears stopped, while the 
armature is again blurred. 

Scores of shop uses will be found 
for a stroboscope. In one instance, 
the model shown was used to determine why 
a tiny sanding drum operated at 15,000 r-p.m. 
by a small hand grinder caused considerable 
vibration. Adjustment of the stroboscope 
speed to make the drum appear to revolve 
slowly in one direction and then in the other 
revealed that the shaft was slightly bent, for 
the end of it described a circular path in- 
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stead of running dead true. 

In another case, a movie 
projector seemed noisy, so 
the beam of a spotlight was 
turned on its film-feeding  °f th 
mechanism through the 
stroboscope. Adjustment of 
the stroboscope speed to 
make the feed fingers or 
shuttles appear to be traveling slowly re- 
vealed that the outside shuttle oscillated 
sidewise. When the projector was stopped, 
it was found that there was considerable 


above. Both 


kot th 


Two methods of using 
stroboscope are shown 
ar to 
helt motion whee speeds 
stroboscope and 
are synchronize 
right 


d. 


play in the cam operating this shuttle. 

Jigsaw blades, shop V-belts, and other 
moving equipment may be checked in the 
same way.—ERvIN WALTERS. 


Water Rheostat Built in Jar Controls Speed of Small Motor 


ONE of the easiest and most satisfactory 
methods of regulating the speed of a smail 
universal motor is with a water rheostat. 
‘That shown in the photos and drawing below 
was made from odds and ends. The con- 
tainer for the water may be any small earth- 
enware or china vase or jar with a ri 
large mouth. 
ameter at the opening is suitable for the 
stroboscope motor shown above. It should 


Connected with @ small universal motor, 
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imple water theostat mad 
easily and smoothly by furnishing @ variable resistance bet 


be provided with a round hardwood cover. 

Adjustment is provided by screwing the 
smaller plate up or down, thus regulating 
the water resistance between the two plates. 
The closer the plates are, the higher the 
motor speed will be. A pinch of table salt in 
the water may be needed. 

On long stretches, the water may get hot; 
but for 15 minutes or so temperature will 
remain moderate.—Hanotp P, STRAND. 
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most all his life, 
Born at McMechen, W. Vi 
Ponama Canal and the Wrights’ plane w 
built, he moved te Kenmore, near Akron, Ohio 
when he was six, ond 

article while in high sche 


mony subjects, from 
2008, while his how-to-do-it artic chiefly 
on wood and metal projects, photogrophy, and 
microscopy. 

At the left, Burton is shown in 
ering with a lathe measuring 
‘end on which @ patent is pending. 
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Seven Steps in 
Restoring Old Scissors 


By WALTER E. BURTON 


UST and badly worn blades have con- 
signed many pairs of scissors to the 
junk barrel. The scissors shown in the ac- 
companying photos had, in addition, over- 
lapping tips resulting from wear in the rivet 
holes, and one of the blades was bent. Yet, 
with a little judicious rescue work, they 
were restored to their former usefulness— 
really a simple task that may help you put 
discarded scissors in your home back into 
service. 

The first step is to separate the blades by 
removing the rivet or bolt that holds them, 
and then to clean off every trace of rust and 
old paint, as in Fig. 1. A rust-removing 
solution of the type used in automobile paint 
shops and a wire brush are efficient. 

Next, polish the blades throughout with 


172 


abrasive cloth (Fig. 2) until they regain 
most of their original luster. A drop or two 
of oil will help produce a fine polish. If a 
blade is bent, polish one surface of that 
blade first until it is bright; then heat it 
gently and evenly with a torch or over a 
gas-stove burner until the bright area be- 
gins to show a yellowish or light-bronze 
tinge. Take it to an anvil, lay it with the 
concave side of the bend down, and ham- 
mer lightly to flatten it, as shown in Fig. 
3. If it is not straight after no more than 
a dozen blows, repolish and reheat it before 
further hammering. Such moderate heat- 
ing (450 to 500 deg. F.) reduces the like- 
lihood of cracking the metal without affect- 
ing its hardness. 

‘The cutting edges of old scissors are 
usually dull, irregular, and worn from fre- 
quent sharpening. Use an oilstone (Fig. 4) 
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to even them up and give them a keen edge. The 
honed surface should slope slightly. Also hone the 
inner surfaces of the blades, which are often hol- 
low-ground, to remove rough spots and burrs. 

Make a trial assembly of the blades to see 
whether the tips are even when closed. Usually 
they will overlap, especially if the screw or rivet 
holes are worn. In this case, shift the rivet holes 
slightly by filing with a rattail file toward the 
cutting edge as in Fig. 5; then redrill them for a 
larger rivet. If the tips fail to come together, 
shift the rivet holes in the other direction by 
filing toward the back of the blades, and redrill 
as before. 

A new rivet can be made from the unthreaded 
portion of a roundhead wood screw. File the 
head to flatten it and, if necessary, file the shank 
while rotating it in a drill-press or lathe chuck 
for a uniform diameter and a snug fit. Assemble 
the blades with the rivet, a spring, and a nut or 
washer, and head the end of the rivet with a 
hammer, as shown in Fig. 6. A bolt and nut may 
be used, but if the bolt is threaded all the way 
to the head, it may wear rapidly. Secure the nut 
by riveting the end of the bolt lightly. 

The drawing below shows a scissors joint with 
a rivet made from a roundhead wood screw. A 
flat spring keeps the blades together even if they 
are bent slightly or if the joint is worn, and it 
provides a desirable resiliency. If an original 
spring is lost, one can be made from a heavy clock 
spring or a phonograph-motor spring after first 
heating the metal to redness and letting it cool 
to soften it. After shaping and drilling the spring, 
reheat it to a cherry red, quench it in water, and 
temper by reheating to a uniform dark blue. A 
one or two-turn coil spring or a split washer may 
be used instead. 

Finish the job by repainting the handles, as in 
Fig. 7, with any good enamel or lacquer. 'Bake- 
on enamel is excellent if 
you have it and the facili- 
ties for heating it. Wrinkle 
or crackle enamel, how- 
ever, should be avoided, 
for such a finish is uncom- 
fortable for the user when- 
ever prolonged cutting jobs 
have to be done. A drop 
of oil between the blades at 
the rivet or bolt makes 
them work easier. 
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By ELON JESSUP 


AIN, snow, ice, and sun can do irrepara- 
ble damage to an improperly laid-up 
boat during the winter months. One 

authority estimates that an adequately pro- 
tected boat will last three times as long as 
one that is habitually neglected. Another 
points to rewards more immediate—he 
claims that your spring-outfitting time can 
be cut in half, and that a corresponding re- 
duction in the amount of paint and the ex- 
tent of repairs necessary can be realized, if 
you will but take a littie care in laying up 
your boat. 

All smaller craft, such as rowboats, open 
sailboats, runabouts, and thinly planked out- 
boards, should be stored under cover in an 
unheated, well-ventilated, dry place, such 
‘as a barn, a shed, an unheated garage, or 
a covered porch. A steam-heated room or a 
damp, moldy cellar will quickly ruin a hull 
—heat dries out the planking to a harmful 
degree and dampness encourages dry rot. 

It is advisable to rest the boat on a pair 
of sawhorses, on staging, or on the roof 
beams. Some owners suspend their boats 
from the rafters with blocks and falls. All 
such means of raising a boat above the 
ground or the floor serve to keep it away 
from dampness and to allow air to circulate 
freely about it. 

Larger boats should also be stored inside, 
if a large enough building js available for 


“Les Ah a 


SHIPSHAPE POINTERS FOR SNUGGING DOWN YOUR VESSEL 


the purpose. In the absence of such a struc- 
ture, they may be stored outdoors, either in 
the water or on dry land. But no matter 
whether they be afloat or ashore, they should 
have winter covers to protect them from the 
elements. If rain and snow are allowed to 
collect on the decks, the seams will fill with 
water, which will freeze and force the 
decks to open up. If water gets in the bilges 
and is allowed to collect in stagnant pools, 
it may encourage and nurture dry rot. Sun 
can ruin paint and cause wood to crack and 
warp. So boats should be shielded from the 
ravages of capricious winter weather. 

Canvas—a good 10-oz. duck—is the best 
and most durable winter-cover material. 
You may buy it either treated or plain— 
both types are satisfactory. If it is treated, 
it will be waterproof, or at least water re- 
sistant. If it is plain, don't attempt to water- 
proof it yourself. This warning is given be- 
cause most home-waterproofing methods de- 
pend upon paraffin or oil to seal the pores in 
the cloth. Both paraffin and ofl may contain 
a certain amount of residual acid, which will 
attack the cotton in the canvas and cause 
it to rot and crack, especially in the creases. 

If you can't get canvas, roofing paper will 
do. Either material should be laid over a 
wooden framework. Simply to throw a cover 
over a boat without a frame is useless be- 
cause pockets will form and fill with water, 
which will slowly seep through the material 
to the boat, where it may cause great dam- 
age, as described above. 
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A typical frame consists of a 2” by 4” 
ridgepole, which runs the length of the boat 
and is mitered fore and aft to meet the stem 
and the stern; a series of 1” by 2” rafters, 
which slope from the ridgepole to the edges 
of the deck; and several uprights, which 
support the ridgepole. The frame should 
have a fairly high peak so there will be 
enough pitch to shed rain and snow easily. 

Figure 1 shows a nearly completed frame. 
Here the outboard ends of the rafters are 
braced against the rails. An upright goes to 
the cockpit flooring. The mast serves as an- 
other. Despite the obvious convenience of 
so using the mast, it is better practice to 
take all the spars ashore and store them un- 
der cover, in which case a short upright be- 
tween the cabin top and the ridgepole should 
be substituted in place of the mast. 

‘The canvas in a cover does not necessarily 
have to be new, nor need it be in a single 
piece. It can be laid on in sections, like roof- 
ing paper. Incidentally, if roofing paper is 
used, run it athwartships from gunwale to 
gunwale, not fore and aft. In Fig. 2, a can- 
vas cover is being spread. Avoid leaving any 
sagging pockets that might catch and hold 
water. Lash the cover tightly about the 
mast, as in Fig. 3, to keep rain water out. 
Fasten it firmly in place so it can withstand 
the best efforts of a winter gale to rip it off. 
If the boat is stored ashore, rope lashings 
running under the bottom will serve. Us 
ly, however, nails and wooden lathing are 
used. Figure 4 shows such lathing being ap- 


plied to the rafters. Some boatmen hesitate 
to make nail holes in the center of a good 
canvas cover, and rightly so. It may not 
be necessary to do this if the cover is all in 
one piece and firmly fastened to the boat, 
just below the gunwale, with a line of laths. 
But if the cover is put on in sections or if 
it is old, it may be ripped off by the wind 
unless it is secured by laths that are nailed 
to the rafters and to the ridgepole. 

Provide some means of entrance and exit. 
Figure 5 shows a trap door, like a tent flap, 
that is convenient when you want to get 
aboard to bail the hull out or to do any of 
the winter repair and replacement jobs that 
are on every boatman's agenda, Use very 
thin galvanized nails to fasten the cover to 
the boat. Such nails won't seriously mar 
the hull. If you have plenty of canvas to 
spare, let it drop below the gunwale to pro- 
tect the sides of the boat. Exceptions to this 
are boats that depend upon portholes and 
scupper holes for ventilation. Don’t cover 
such openings. 

Ventilation is of supreme importance in 
a covered boat since dry rot cannot flourish 
in a well-ventilated spot. Usually old canvas 
that has never been waterproofed is porous 
enough so no other means of ventilation 
need be employed. When you use a processed 
canvas or roofing paper, however, vents be- 
come essential. If the boat has portholes, 
leave them partially open. If it has scupper 
holes, remember not to cover them, Tiny 
dormer vents may be set in the cover, as in 
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Fig. 6. About a half a dozen each side of the 
boat are sufficient. Lacking all these means 
of ventilation, the cover may be left par- 
tially open at the stern. Try to keep the 
elements out, but even if a little rain and 
snow do drive in, they'll prove less harmful 
to the boat than would a complete absence 
of ventilation. 

Wet storage, or mooring a boat in the 
water all winter, is probably the easiest and 
the cheapest way to lay up and some experts 
consider it to be the best for the boat. They 
don't like the alternate swelling and shrink- 
ing to which a boat that is hauled out is sub- 
jected—soaking up water and swelling when 
afloat and drying out and shrinking when 
ashore. They prefer to allow the boat to 
soak up all the water that the hull will hold 
when it is first launched and thereafter to 
leave it permanently in the water, except 
when it becomes necessary to haul to renew 
the bottom paint or make occasional repairs. 
Another thing they don’t like is the pros- 
pect of damage caused by improper han- 
dling and shoring, which might result in a 
permanently warped hull. 

But it is granted that there are numerous 
localities where the wet-storage method 
doesn't work. For instance, it is essential to 
haul rather than leave a boat in a northern 
fresh-water lake where irreparable damage 
would be caused by the thick winter ice. 

Salt water is different. There are count- 
less well-protected small basins along our 
northern coasts where a boat can safely ride 
out a winter afloat, despite the presence of 
a certain amount of ice. But even salt-water 
ice must be guarded against. Thin sheets 
of window-pane ice look harmless, but can 
cut into @ hull like a sharp knife, and any 
sort of moving ice is even more dangerous. 

Protection is simple. It entails putting 
ice buffers around the hull in the area of 
the waterline. Once upon a time old tires 
were used for this purpose, as in Fig. 7. Now 
you will probably find that rope or logs are 
easier to obtain. If you use rope, festoon 
it about the hull in such a manner that the 
waterline and an area either side of the 
waterline for a distance of about a foot up 
and down are guarded. If you use logs, float 
them alongside the boat and temporarily 
secure them to the hull. 

Figure 8 shows a group of boats that are 
safely moored for the winter in a protected 
salt-water basin. Their winter covers are 
in place. All that remains to be done is to 
add ice buffers around the waterlines. 

If you decide to haul your boat, rather 
than leave it in the water, be sure to provide 
adequate support for it. Three calamities 
can descendon a boat thatisn’t well shored up 
and blocked. First, a winter gale can knock 
it over, Second, the hull can hog out of 
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shape—droop at the bow and stern—if the 
supports are insufficient at the ends of the 
boat. Third, the hull can sag—settle amid- 
ships—if the shoring is inadequate along the 
mid-length. The boat should sit solidly on 
her keel and be braced so strains are dis- 
tributed over a wide area, with no undue 
amount on the keel, the frames, or the plank- 
ing. Ground in winter, because of alternate 
freezes and thaws, is an unreliable founda- 
tion; so lay long planks to take the lower 
ends of the shores, otherwise they may 
sink and leave the boat unsupported. 


POPULAR SCIENCE 


ventilation. 
and braces 
‘exceptionally 
@ the boot is 
‘at numerous 
including very 


places, 
near the bow and stern 


Right: @ stern view of 
the same boat showing 
the after supports and 


the wi 


Despite the winter cover, a certain amount 
of water will find its way inside. If the boat 
is in wet storage, go aboard at regular in- 
tervals and pump her out. If she is winter- 
ing on dry land, bore a hole through the 
lowest part of the bottom to allow such 
water to drain off. Be sure to remember to 
plug the hole before launching time. 

‘Your engine requires particular attention. 
Drain off all the gasoline and water. Remove 
the spark plugs, pour several ounces of 
lubricating ofl into each cylinder, replace 
the plugs, and turn the motor over by hand 
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the house 


a few times to distribute the oil. Drain the 
crankcase, flush it out with kerosene, and 
pack it with waterproof grease. Scrub the 
outside of the engine to remove all dirt and 
grease; then cover the bright parts with 
petroleum jelly and the iron parts with 
grease to protect them from the damp air. 
Take all bedclothes, curtains, cushions, 
and lines ashore and store them in a locker. 
Stack the mattresses and cushions on edge 
and hang the lines up. Mattresses and cush- 
ions laid flat, one on top of another, and 
Iines coiled on the floor are apt to rot. 


17 


a , bet they con be reduced oa 
built of strop iron riveted t 
‘hovette. Be sure to vse only 


t-resistant enamel 


‘ond capped at the corners with the sor 


jock 
the “evtouts need. pointing 


When a rug or other heavy article 
is hung on a clot 

the clothespins on below the 
will them from being split 


Mending tope of ie d used to 
patch clothing may be pressed on 
with a hot 75 or T00-wett bulb if 


n't available 


178 


Mix woter ond cup of loundry 
starch into paste ond thin with 
6 ot. glycerin to make a nonslip 
backing for @ mei ed rug 
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{ V-BELT 
TRICYCLE WHEEL 


Hooked on the back of a range, If you can't replace a tricycle Stray doy 
as shown, a mailing tube will tire, use o V-belt made for on milk if th 
hold the upper bowl of a glass auto fon. It should be |” less 
coffee maker. Cloth stuffed in circumference than the wheel 
in the bottom absorbs moisture ond stretched on over the rim 
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APPLY 
CEMENT-LIME 
PRIMER TO 
EDGES 


Side curtains hung on a pair of rods made up of Edges of soft-type wollboord, used unframed and 
hardwood to the dimensions shown and installed at unpainted for screens, table pads, and the like, 
the edges of a narrow window will make the space can be protected by o coat of cement-lime primer. 
appear larger. Have the short ends on the inside After the primer dries, smooth it with sandpaper 


@ tonk can often be plugged up satisfact 
small self-tapping screws, as shown below. For a tight a 
leather washer or a piece of rubber as a gasket under the screw head 


Cut from o squ: 
as shown, and equip 
handle made from the leftover 
stock, the handy dustpan above 
is also a wasteba: Turn 
condhammerdownall edges, and 
fesr and decorate to match a 
itchen or other color scheme 
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Who's Afraid? 


SOME ANIMALS POSE FOR PHOTOS LIKE SEASONED CELEBRITIES; 
OTHERS SHRINK AND SNARL AT THE GLARE OF THE FLASH BULB 


ATIVE ferocity doesn’t always make an who took these pictures of familiar and 
animal brave when it faces a camera; strange creatures at the Philadelphia Zoo. 
neither does timidity necessarily cause an- Most animals expect a flash bulb to ac- 
other to shrink. That's the experience of company the black box pointed at them, and 
Isabelle Kauffeld, noted zoo photographer, some of the most formidable become terri- 


Maybe the "Who's afraid?” would apply better to us than to this 
specimen from Mrs. Kauffeld’s camera. But it's only o lizord— 
although @ big one—an iguane. Lizards are apt to be nervous at 
first, but they soon settle down ond aren't bothered by o flash 
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fied even before the photogra- 
pher has finished setting up his 
camera, Others go about non- 
chalantly with no discernible 
reaction, But neither fierceness 
nor gentleness is a criterion of 
behavior while posing. 


This handsome little fellow with o 
white beard—a Diana monkey—wos 
actually terrified at almost the 
moment the camera was brought up 
although it had seldom had to pose 
for photographers. Its terror can 
be seen as it retreats in the cage 


Just the opposite effect, if any, 
was produced on the big guy at the 
left. Hippopotamuses don't seem 
to be afraid of either the comera 
or the flash bulb; at least, they 
don't show it. This one kept its 
mouth open the whole while, hoping 
for food, no doubt, as its reward 
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Look at the king of beasts. Leo may 
be the lord of the jungle, but in o 
cage when the photographer makes 
it story. 
photographed 

al 
Here it backs 
je in on attempt 


off as far os po 
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Trained animals such as seo lions 
take the camera and flash bulbs os 
part of life. Clarabelle here goes 
through her routine, clapping away 
with her flippers and not paying the 
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ctacled cayman shown below. All 
|, but when not approached 


too closely, they will remain motionless even with bulbs flashing. 


This last baby is one the photographer 
con hove. An Asiatic spitting cobra, 
‘or any other cobra for that matter, is 
not our idea of a Powers model. For 
the record, though, snakes don't mind 
having their pictures snopped. They 
don't blink in the flosh glore either— 
they con't, for they have no eyelids 
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board hold 


NEEDLE-SHARP enlargements are made 
easier with this focusing aid, which is a 
simplified version of several excellent com- 
mercial devices, The chief materials needed 
are a small handbag mirror, a ground glass, 
and several small pieces of %” composition 
board. A magnifying lens is also useful. 

As shown in the drawing, the composi- 
tion-board sides project 1/16” below the 
base. To hold the mirror, two strips are 
glued to the sides at a 30-deg. angle with 


DRYING PRINTS in a paper-towel roll is a 
handy trick, especially for those last few 
enlargements that are crowded out of the 
blotter roll or book. Simply unroll several 
yards of paper and place the prints so that 
‘when the paper is rolled up again, the emul- 
sion side faces outward. If allowed to dry 
fully, the prints will have a curve sufficient 
to counteract their natural tendency to curl 
inward. The paper towels will not be 
harmed—Georce Ercuer, JR. 
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Though not ne 


a 
help in 
obtaining the maximum 
sharpness. A block of 
wood,ametal arm, and 
of composition 
At the y 
left, no lens is used 


ional 


GROUND-GLASS seine 


TEND ON DOTTED LINES” 


HOOD 


the bottom, and another pair of strips are 
attached above the mirror. The ground 
glass is mounted, ground side up, on the 60- 
deg. top edges of the sides; it is held from 
sliding by a small strip along its lower edge 
and retained by a metal angle strip. The 
hood shown is optional but useful. It can be 
made either by cutting a piece of tin-can 
stock to the pattern shown, or by extending 
the sides so that they serve as sides for 
the hood.—CARL W, BERTSCH. 


SALON MOUNTS that have become dirty 
from long use or excessive handling need 
not be thrown away if they are in otherwise 
good condition. As a rule they can be 
cleaned perfectly with ordinary wallpaper 
cleaner. Rubbing the entire exposed surface 
with an eraser will also save a mount that 
seems destined for the wastebasket.—H. K. 


A RUBBER LENS SHADE that will serve 
both to keep out unwanted light and to pro- 
tect the lens and shutter from accidental 
blows may be made from a toilet-tank ball. 
Be sure to use the large rubber ball valve, 
not the float. Pry off 
the metal jacket, if 
there is one, and cut 
a hole on the opposite 
side to fit the lens bar- 
rel. Test the shade 
with a piece of ground 
glass or tissue paper 
to make certain the 
lens field isn’t restrict- 
ed—HERMAN KLEIN. 
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Prize-We * , 
Pheote Puzzlers 


LIST OF THE WINNERS 


Ist Prize: L. W. Bullard, Williston Park, N. Y, 

and Prize: Frank J. Powell, St. Elmo, Il 

3rd Prizes: E, Don Burkhort, Sioux Fails, S. D. 
G. S. Frost, Jr., Baldwin, N. Y. 
Wm. McGinnis, Jr., Nashville, Tenn. 
Pfc. John R. Todd, Hunter Field, Ge 

4th Prize: Victor Williams, Price, Ut. 

Sth Prize; Wm, Braverman, San Francisco, Cal 

6th Prize: C. G. Birckhead, Washington, D.C. 

7th Prize: F. K. Sheckter, Philadelphia, 

8th Prize: H. ©. Bumann, Sovannah, 


tee, 


’ 
EAL skill in a difficult branch of photography, plus h 


imagination in the choice of subjects, marked a large 

number of the entries submitted in our recently concluded 
photo-puzzler contest. In fact, so many of the superclose. 
ups were of high caliber that the judges proclaimed a fou 
way tie for third place, adding three prizes to the $50.00 
in awards originally offered 

Some idea of the difficulties facing the judges may be 
gained by scanning the first six prize photos, shown in 
their winning order on this page. Don't forget, though, 
that it will probably be easier for you to identify these 
necessarily reduced reproductions than it would be with 
the original large prints. After you've made your guesses 
as to what these superclose-ups are, turn to page 1 
for the right answers, shown photographically in the ca: 
of the first four winners. We'll give a couple of 
hints: picture C isn’t a necklace, and picture E 
does not show a plate of doughnuts! 


Gee one fate 


NAVY CAMERAMEN SHOW HOW TO CAPTURE VIVID ACTION 


THROUGH CLEVER USE OF LINE, 


‘AR at sea and in the air has its essen- 

tially dramatic moments, and Navy 
camera artists have succeeded in embodying 
its drama in many unforgettable photo- 
graphs. Those reproduced here were taken 
aboard carriers and escort ships on task- 
force service in the Pacific theater by a 
unit headed by Commander Edward J. 
Steichen, who in prewar civilian life was 
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cama 


LIGHT, AND EMOTION 


one of the world’s outstanding photogra- 
phers. Careful study of them will help ad- 
vanced amateurs to get the same dramatic 
quality in their pictures even if they can’t 
visit battle areas. 

One of the many interesting features of 
these photographs is that, although none of 
them depicts violent action, they all tell the 
story of the Navy's air warfare every bit as 
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vividly and dramatically 
sensational pictures of bursting bombs ae 
and crashing planes. 
‘The picture on the facing page is a 
fine example of how “line” may be 
d to give dynamic action to a 
photograph. If the cameraman had 
made the exposure a second earlier or a 
second later, the result probably would 
have been a static picture of slight in- 
terest. By pressing his shutter release ~ 
at exactly the right instant, he caught Cn 
the crewmen at the moment when the 
lines of each man’s body expressed 
purposeful movement. Another fea- 


ture worth studying is the skilled use ' 
of light and shadow to give depth—to 
make you feel that you are looking 
into the picture rather than merely 


Moving a damaged plane on a corrier flight 
deck could have made a lifeless picture, It 
didn't—because the Novy cameraman 
snapped at exactly the instant every line of 

wman expressed purposeful action 


Skillful composition is what gives 
distinction to the photo above of a 
Dauntless dive bomber signaled back 
fo its carrier. At loft, returned 
from a strike, o pilot tells his story. 
The smiling ‘airman in the back: 
ground helps make the photo a 
stondout. Below, shutter release at 
the right moment puts drama in 
this Helleat-fighter pilot's return 


looking at a representation printed on paper. 
Still another interesting example of the use 
of “line” in composition is provided by the re- 
production at the top of this page. Notice the 
clever arrangement of vertical and horizontal 
lines, 
‘The photograp 


n at the center of this page 
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Taking the plane against the sky puts the feel of 
leashed power and grim purpose into the photograph 
above of a Kingfisher Scout on a catapult aboard 
a light cruiser. At right, excellent composition 
combined with effective ute of light ond shadow 
gives this unusual picture of divine service on o 
carrier hangar deck exceptional emotional appeal 


Alertness by the Navy comeraman 
in exp 


cught the s 
jons below as crewmen near o loudspe 


listened to a pilot's 


y amusing bot 


s taken in the pilots’ ready 
m on a carrier. Pilots 

live bombers whc 
turned from a strike 
Wake Island are reporting to 
nterviewing officers. One c 
them is telling what his 1,000- 
lid to a Jap installa- 


have re 


aph lose 
p of the fac 
is a photograph of 
Hellcat fighter being maneu- 
vered into position on the 
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flight deck of a carrier, It 
is another excellent ex. 
ample of the use of an 
unobtrusive but dominant 
figure to give a picture 
meaning. The white-h 
meted plane parker is 
scarcely noticeable at first 
glance, but without him 
the photograph would be 
almost static and almo: 

meaningless, 

Smotional appeal is a 
rare quality even in good 
photographs. The picture 
of divine service before ac- 
tion on the hangar deck of 
rrier has it to a notable 
gree. Excellent composi- 
om and lighting, and the 
fighters in the background, 
rake ita remarkable phot 
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lane handling on o carrier is routine, but exceptional composition 
pales of light ond shadow add drama to the photograph above of 
2 Hellcat being maneuvered into position, Note how the plane parker 
—wearing the white helmet—puts action and meaning in the picture 


Silhovetting men, planes, and ontisircraft guns ogoinst o Pacific 
down dramotizes the fundamentals of naval air power in the picture 
below. It wos taken on a carrier moving in to strike against Rabaul 


This way to the Conuays'-- Come up and help ua tay a Crick ! 


THE COWWAYS 
VAUGHN ROAD 
SAITE, OHIO 
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IF PEOPLE have difficulty finding your 

home, a photo map may save your visitors 
time and trouble. Similar maps may be use- 
ful for directing groups to a picnic ground. 

Sketch on a large sheet of paper a map 
showing the main roads, intersections, and 
turnoffs between starting point and destina- 
tion. Then select points at which someone 
could go astray and photograph them—pre- 
ferably showing a readily distinguishable 


landmark and an auto headed in the right 
direction. Trim the prints, paste them on the 
map where they won't cover essential de- 
tails, and connect them with arrows to the 
points they depict. Use black India ink for 
all markings. Indicate mileage between 
points where possible. 

Finally, photograph the map to get a copy 
negative and make as many prints as de- 
sired to distribute to your friends, 


FOR CAMERA USER: 


FILM-TRANSPARENCY VIEWERS with an adjustable 
eyepiece are now molded from plastic and include a 
light-diffusing unit of frosted celluloid. Focusing to suit 
the individual eye is accomplished simply by turning the 
eyepiece in front of the lens until the film or color trans- 
parency in the holder can be seen clearly. The new 
viewers are produced by the Plastic Die and Tool Cor- 
poration, of Los Angeles, 


COLOR FILM HAS NOW APPEARED on the civilian 
market in a type that can be processed at home by the 
user. Developed by Ansco at the request of the Army 
and Navy for a color film that could be processed in the 
field, it was until recently available only for the armed 
services and for war industries. ‘The new film is com- 
posed of three layers of photographic emulsion contain- 
ing colorless dye-forming substances. It can be proc- 
essed in 90 minutes, only 15 of them in total darkne: 


‘WHAT SIZE MOVIE SCREEN is best suited 
for various distances between screen and 
projector with a given lens is answered by a 
pocket slide scale that is durable, compact, 
and easy to read. Made by the Radiant 
Manufacturing Corp., of Chicago, it also 
tells what model screen to select for par- 
ticular needs, distance between screen and 
projector for a given size picture, the lens to 
‘use, and showing time for 8-mm. and 16-mm. 
film. Similar data for slide projection ap- 
pears on the reverse side. 


ANSWERS TO PHOTO PUZZLERS 
Below are the answers to the photo 
puzzlers on page 183. A, Folds of an en- 
larger bellows. B. Auto tire tread. C. Dew 
on a spider web. D. Edge of a mi 
B. Cheerioats cereal. F. Typewriter keys. 
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HOME EXPERIMENES 


GASES ARE LIGHT in weight, but many 
are heavier than air. Some, such as 
gasoline vapor and vapor from carbon 
disulphide, are also inflammable. For a 
dramatic demonstration, put a few drops 
of either liquid in a tin can from which 
the top has been removed. Use only a 
few drops and keep the supply container 
far from any open flame. After a min- 
ute or so, go through the motions of 
pouring the vapor into another can, 
Now pour the second can over a candle 
flame. There will be a sudden flash— 
harmless if you have used little liquid— 
showing both that the vapor really has 
been poured into the second can and 
that it burns. 


CARBON DIOXIDE GAS is another that 
is heavier than air and can also be 
poured like water, but it differs from 
gasoline vapor in that it will put out a 
flame. This property makes it one of 
the important agents used as fire ex- 
tinguishers. Put a little bicarbonate of 
soda (baking soda) in a large glass and 
add a little vinegar. Carbon dioxide gas 
will soon fill the glass. To prove it, pour 
the gas over a candle flame, and the 
flame will be extinguished. For a still 
more impressive demonstration, pour 
the gas through a mailing tube or down 
a paper trough, as shown at right, to 
show that the gas readily follows the 
incline to put out the flame. 


VISIBLE CHANGES in solids and 
liquids are caused by some gases. 
Make sulphur dioxide gas by add- 
ing a little of any of the common 
acids to a small quantity of sodi- 
um sulphite or sodium bisulphite, 
and pour the gas into a tall glass, | 

as at left, covering the glass to | 

keep the gas in. Dissolve some | | 

potassium permanganate in water 

to make a pale-violet solution, and | 
pour this into the apparently | 
empty tall glass, as at right. Sul- | 
phurous acid formed by the gas | 1 
and water will bleach the liquid 
clear. This is an impressive stunt 
if prepared just before visitors 
come to your lab. It's best to per- 
form it with the windows wide 
open, though, as the strong odor 
of the sulphur dioxide is likely to 
be unpleasant in a closed room. 
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WHERE GASES. 


OXYGEN unites so 
readily with some sub- 
stances that the result 
of the reaction enables 
us to determine the pro- 
portion of oxygen in air. 
To 1 oz. water in an 
8-oz. bottle add half a 
teaspoonful of one of 
the photographic de- 
velopers, hydroquinone 
or pyro, and an equal 
amount of common lye. 
Stopper the bottle 
quickly, invert it, and 
mark the level of the 
liquid on the inverted 
bottle. Let the solution 
cool (the lye will have 
heated it) and then shake it vigorously. 
Oxygen will leave the air in the bottle and 
go into the solution, turning it almost black, 
a product of oxidation familiar to all who 
have used and stored photo developers. 
Hold the mouth of the bottle under wa%er 
and withdraw the stopper slightly, lowering 


POROUS MATERIALS, such as charcoal, 
silica gel, and spongy platinum, have the 
power of absorbing gases or of holding them 
closely to their surface. That is the reason 
why materials of this kind—some with mi- 
croscopic pores—are employed in removing 
food odors, in keeping poison gas from pene- 
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the bottle to equalize the level as outside pres- 
sure forces water in. Replace the stopper 
when the flow has stopped, and remove the 
bottle. Now compare the level of the liquid 
with the earlier mark, and you will find the 
ratio of displacement approximately 1 to 5 
—the proportion of oxygen in air. 


trating gas masks, 8 catalysts to unit 
several different ga A little powdere 
charcoal will demonstrate this principle of 
absorption. Use it with a harmless gas, such 
as the vapor from a moth ball, that can be 
detected easily by smell. 

Put a moth ball in a jar and then remove 
it when the jar begins to give off a strong 
odor of naphthalene. Next, add a teaspoon- 
ful of the powdered charcoal to the jar, 
screw on a cover, and shake the container 
vigorously. Allow the charcoal dust to set- 
tle, and then uncap the jar and smell it 
again. The naphthalene odor will have com- 
pletely disappeared, showing that the char- 
coal has absorbed the gas. In this case each 
of the charcoal particles holds the naphtha- 
lene vapor securely to its surface. 
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Tapered-Shank Drill Chuck and Bushings for Use In a Lathe 


A CONVENTIONAL drill chuck for use in a 
lathe is rather expensive. Here (Figs. 1 and 
5) is a simple substitute consisting of a 
tapered-shank chuck and a set of bushings, 
each of which has a hole to take a drill of 
a specific size. The tool may be used either 
in the headstock or in the tailstock, as the 
job demands. 

To turn the Morse taper shank, mount 
the material between centers on the lathe 
and add a lathe dog. Using the set-over 
tailstock method, rough-turn the taper, leav- 
ing the small end about .020" oversize (Fig. 
2). Test the work by using the tailstock as 
a taper gauge. If the taper is correct, the 
tailstock will slip on for about three fourths 
of the length of the shank and there will 
be no play or shake. If a perfect fit is not 
realized, change the setting of the tailstock, 
take a light cut, and try it again. After ob- 
taining the correct taper, turn the shank to 
size with light cuts, testing it frequently. 


Before making the final cut, coat the taper 
with Prussian blue and twist it into the tail- 
stock. If smudging indicates it is seating 
evenly, make the final cut and polish the 
shank with emery cloth. 

Remove the lathe center and slip the ta- 
pered end of the work into the headstock 
spindle (Fig. 3). Turn the unfinished end to 
size and bore a 9/16” hole to receive the 
bushings. The chuck is completed by drill- 
ing and tapping a hole to take a 10-32 hard- 
ened setscrew, 

‘The bushings are turned to size from 
short pieces of stock (Fig. 4), centerdrilled, 
and cut off, Each center hole is opened out 
with a drill of the size that is to be used in 
the bushing. Both ends are faced, smoothed 
and the larger end is chamfered, as indicat~ 
ed in the drawing. A hole is drilled in the 
head of each bushing to take a 10-32 set- 
screw. Hollow-head setscrews are prefer- 
able to the kind shown.—C, W. W. 


Gauge for Setting Members Vertical to the Chord of a Curve 


CLAY Dyer, a loftsman at the Marinship Corpora- 
tion, Sausalito, Calif., designed this gauge as a device 
for quickly setting longitudinals at right angles to 
curved shell plating. With the former method it was 
frequently necessary to scarf and reset various lon- 
gitudinals when they failed to meet the connecting 
brackets properly. 

While this gauge was primarily designed for use 
in the shipbuilding industry, it could be adapted for 
use in other structures—such as tanks or silos— 
where a member must be aligned vertical to the chord 
of a curved surface. 
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Soldering-lron Heating Stove 
Uses Concentrated Tablet Fuel 


WHEN ordinary heat sources are not avail- 
able, a small soldering iron may be heated 
with tablet fuel in this tiny stove, which is 
made from scrap sheet metal or tin-can mate- 
rial. (The soldering iron shown in the picture 
is an old electric one, the element of which had 
burned out.) Cut the metal to the shape shown 
in the drawing and bend it as indicated, Punch 
a hole near each corner of the fuel recess to 
improve the draft. Use fuel tablets that are 
%” in diameter as a source of heat—a small 
one burns about seven minutes and a large one 
twice that long.—W. E. B. 


Washers Under Motor Kill Noise 


IF A small electric motor is mounted directly 
on a stand or bench, it may be quite noisy. 
‘This tendency may be overcome by providing 
a sound-deadening cushion mount in the form 
of one or two garden-hose washers under each 
of the motor supports.—LouIs CHIREY. 


Universal Box Square Insures 


Perfect Small-Part Alignment 


For checking small parts where extreme accuracy 
is required, this universal box square will prove to be 
handy. It is made of a %4” by 3” by 314" piece of tool 
steel. Square the material all around and, using a 4" 
end mill, machine out the center, as indicated by the 
dotted line in the accompanying drawing. Such an 
end mill will give a good radius at the corners. Then, 
using the same end mill, rabbet both faces to take 
hard-rubber inserts, which are held in place by 8-32 
machine screws. Shape the two knife edges as shown, 
preferably in a shaper with the tool head set at 30 
deg. Round the faces into the knife edges with a 1/16” 
radius tool to give a neat, finished appearance. Finish 
the square by hardening, grinding, and lapping a 
curately to size—H. D. CHAPMAN. 


Swivel Taper Blocks Hold Tapered Work Securely In a Vise 


THE problem of how to hold tapered work 
in a vise can readily be solved by using a 
pair of swivel taper blocks, as shown below 
at the left. These blocks automatically set 
themselves to the angle of the work and 
hold it securely without damage or danger 
of slipping, 

‘They can be made from cold-rolled steel, 
brass, or other scrap material. The center 


illustration, below, shows them partially 
completed. The semicircle in the female 
piece is drilled, as shown, before the block 
is finally cut to shape. Both pieces can be 
formed accurately on a metal-cutting band- 
saw or a shaper. They should be finished 
by hand filing to obtain an accurate swivel 
joint that will rock freely and adjust itself 
to the work being held—c. W. W. 


POSTWAR HOME HEATING 


WILL BE DIFFERENT... 


Good-By to Coal 


“VEST-POCKET” FURNACES 
By GOLD V. SANDERS 


|O MATTER what kind of house you 

plan for after the war—whether it’s 

to be a cottage or a mansion—you 

are in for a big surprise when you talk to 
your heating contractor. Even if you don't 
intend to build a new home, there are 
radically changed and vastly improved heat- 
ing units in the making that can be installed 
either in your present system or in place of it. 
Already announced is an anthracite fur- 
nace that you can almost carry home under 
your arm; it is completely automatic and 
occupies a space of only 2’ by 2’ by 3’. For 
soft-coal users, a revolutionary new smoke- 
Jess stove with a magazine-type feed 1s soon 
to be on the market. Gas has been util- 
ized for air conditioning, with the 
manufacturers ready to offer a 
winter-and-summer system that 
warms the air in cold weather and 
cools it in hot, while another system 
has a compact, vertical, small-home 
heater that can be tucked away in 
a hall closet. An electric unit, 
working on the reverse-cycle re- 
frigeration principle, has been de- 
veloped to extract heat for the 


New ideas of combustion are embodi 
«@ furnace that looks like o | 
Below, a space heater embod: 


principle set up Inc testing laboratory 


Here is how the furnace 
by the worm A and burns 
‘ot B, ash being pushed 
out at the end. Water 
heated in the jacket C 
i pe 
pulled through by a fon 
E speeds combustion. A 
complete furnace can be 
set up ii 
3° space 
thot needed for the old 
furnace shown at right. 
Anthracite Industries, 
Inc., did the research 


OF RADICALLY DIFFERENT DESIGN 


home right out of the outside winter air. 
Along with changing heating character- 
istics in fuel, oil burners have been and are 
being improved with a view to more economy 
for the user and more efficient operation. 
Radiant heat, with coils of pipe built right 
into the floor, will be available for new con- 
struction. Out of our stratosphere warplanes 
has come a “vest-pocket” heater that is 
being studied for application to home use. 
And with the development of insulated glass, 
the sun itself is being brought into the 
picture at least as a supplementary source 
of heat even in houses in the cold north, 
Coal stokers are being simplified and 
made more compact. New materials, in- 
cluding newly discovered ceramic blends, 
are going into the construction of heaters. 


Coal is fed 


imped in at D. Air 


0 2' by 2' by 


contrast to 


Shovel Drudgery 


PROMISE MORE COMFORT AND AUTOMATIC OPERATION AT LOW COST 


Better ways of using fuel are planned 
to squeeze every B.T.U. out of coal, 
coke, gas, and oil. New units con- 
vert coal into coke inside the fuel 
magazine and then burn it in the 
firebox with intense heat. 

Some of the equipment may ap- 
pear to be expensive; other types 
will be surprisingly low in price. A 
few of the systems may be practical 
only for large homes where the over- 
all cost of construction will keep 
that for the heating plant within a 
reasonable percentage. Yet it may 
be entirely possible to install com- 
plete equipment in a cottage-type 
house for under $100. 

For all varieties of equipment, the 
trend is decidedly toward conserva- 
tion of space and fuel, elimination or 
simplification of moving parts, and 
more efficient and more automatic 
operation. All of which points to 
lower operating costs regardless of 
initial investment and, what is equal- 
ly important to most of us, the end 
of coal-shovel drudgery. 

‘Working from entirely new com- 
bustion principles, scientists spon- 
sored by Anthracite Industries, Inc., 
have developed from eight years of 
research a midget hard-coal furnace 
that will occupy a space of only 
2’ by 2’ by 3° and is completely automatic. 
It is self-ted by a continuous screw and 
discards ash at the far end. The firebox is 
simply an 18" length of pipe 4” or 6” in 
diameter, depending on the size of the house 
to be heated. 

There is none of the secondary heating 
area found in most furnaces; all combustion 
takes place in an area about 4” long. Only a 
small amount of coal is ignited at one time, 
but it burns at a furious rate, assisted by 
air drawn through the chamber by a suc- 
tion fan. Heat is carried away rapidly, too, 
by a small electric pump circulating water 
through a 1” jacket to pipes leading to the 
radiators. Coal is fed constantly into the 
combustion chamber by a worm that keeps 
raw coal, burning coal, and ashes moving 
slowly toward the end where the ashes drop 
out. Rapid convection of heat and complete 
thermostatic control hold the actual tem- 
perature in the firebox so low that clinkers 
do not have a chance to form, according to 
the anthracite association, and only pow- 
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Penal or radiant hectog of « home i 
of heat-conveying 
demonstration model. Hest is uniform in all perts of a room 


done through a system 
es under the floor, as shown by this 


dered ash is delivered into the ash receptacle. 
A 4” pipe can carry off smoke and fumes, 
eliminating the necessity of a conventional 
chimney. 

Only the basic burner has been developed 
by the anthracite association. This is being 
turned over to the manufacturers of heating 
equipment throughout the country and will 
be adapted to their individual designs. The 
combustion principle can be applied to hot- 
water, steam, and hot-air systems equally 
well. Installation can also be made in exist- 
ing equipment, thus utilizing the heat- 
circulation system already present in an 
old house. Raw coal can be fed to the worm 
from either a hopper or a self-feeding bin. 

‘The same combustion principle, not con- 
fined to central heating, has already been 
adapted for use as a space heater. In this 
unit the pipelike furnace is turned vertically 
and the coal is fed to the fire pot by gravity 
instead of by a power-driven worm. A 
magazine holding 100 Ib. or more of coal 
is provided at the top so one loading can 
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For soft-coal 
smokeless bu 
@ day or more on o 


take care of the heating problem for a day 
or more without further work or atten- 
tion. The space heater is also controlled by 
a thermostat that stops and starts the suc- 
tion fan to regulate the rate of burning. 

‘There is equally revolutionary equipment 
ready for the user of soft coal. ‘The Bitumi- 
nous Coal Institute has just announced a 
new smokeless heater, born of its own re- 
search program in which 27 stove manufac- 
turers co-operated. Here again a new com- 
bustion principle was evolved to provide an 
ample supply of air at the right points, a 
series of high-temperature refractory flues, 
and a path of travel for the gases that 
causes them to burn away, thus not only 
eliminating smoke, but also effectively re- 
covering a much higher percentage of the 
heating value of the coal. A saving of as 
much as one third in the fuel bill is claimed 
as a result of employing the principle, to 
say nothing of the relief from smudge in the 
house and over the neighborhood. 

The soft-coal heater is equipped with a 
magazine feed designed to take a load that 
will feed the firebox for a full day or longer. 
Regulating apparatus makes it possible to 
control the rate of coal consumption and the 
heat from the stove. 

Called a bungalow furnace because one 
unit will effectively heat a house of four or 
five rooms, the heater will burn any type of 
bituminous coal, even low-cost unscreened 
Tun of the mine. Accent has been on heating 
stoves, but actual development of designs 
that will reach the market is in the hands of 
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a 
‘and smoke, will hold o fire for 
charge, ond will heat a four or five-room house 


the 27 stove manufactur- 
ers who helped to finance 
the research, and it is 
highly possible that some 
will come out with central- 
heating plants based on 
this principle. A stream- 
lined and ultra-modern 
kitchen range, incorporat- 
ing the same combustion 
principles, has been built 
for use with either coal or 
wood. 

Another development 
that holds promise is a 
down-draft burner for the 
smokeless combustion of 
soft coal. This was recent- 
ly announced by scientists 
at the University of Ili- 
nois. The burner fits into 
the furnace combustion 
chamber where it can be 
fired through the door, A 
hollow baffle divides it into 
two chambers and admits 
air that helps in the burn- 
ing of smoke and gases. 
At Ohio State University, engineers have 
constructed ceramic heaters employing 
mostly hollow tile made by the careful 
blending of raw clays, In these ceramic 
heaters, coal is reduced to coke within the 
stove before it is ignited by means of con- 
vector passages that impart heat to the 
charge in the magazine. Ceramic coal 
ranges are also being made. 

Automatic feed for coal and coke furnaces 
is undergoing important changes. While the 
hopper-type feed will continue to be popu- 
lar, especially where one charge can be made 
to last for several days, there are completely 
automatic stokers that feed themselves di- 
rectly from the bin. One such stoker con- 
sists of a rakelike arm turning constantly in 
the bin and raking coal toward the center 
and toward a worm that catches it and feeds 
it into the furnace. Others are made pos- 
sible by simple changes in bin construction 
such as building in a funnel-shaped bottom 
that will allow gravity to drop the coal into 
the worm or other contrivance for conduct- 
ing it to the furnace. Several such bins have 
been developed by the Anthracite Fellow- 
ship and the Mellon Institute of Industrial 
Research and are being offered to the trade, 
Various sizes of coal have been used in au- 
tomatic stokers, some of which blow coal 
dust through a jet so it burns something like 
oil, and some even powder the coal in their 
mechanism. 

The makers of oil-burner equipment have 
long been at home with automatic heating, 
and many efficiently designed furnaces had 
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been put on the market before the beginning 
of the war. Now that new heating charac- 
teristics and new blends have been brought 
out in fuel oil through war and other re- 
search, oil-burner mechanism is being adapt- 
ed to utilize them with increased efficiency. 
‘The result for the home owner should be les- 
sened oil consumption and greater economy. 

New orifices mixing the proper propor- 
tion of air and gas—some of them not re- 
quiring adjustment after being installed— 
hold promise for increased efficiency in gas- 
burning automatic furnaces, and improve- 
ments in the design of the furnaces 
themselves are expected. One new gas fur- 
nace is a compact vertical heater that is 
really an air conditioner. Its vertical design 
reduces the floor space required for installa- 
tion and makes it especially suitable for 
small homes, where it may be housed in a 
hall closet or set up in the kitchen, attic, or 
open hallway. Cold air is drawn into the 
furnace and filtered, heated, and humidified 
before being circulated by a large-capacity 
blower-type fan. 

In the field of air conditioning for both 
summer and winter, gas units have been de- 
veloped for warming and humidifying the 
air in cold weather and for cooling and dry- 
ing it in warm weather. The latter is an ap- 
plication of the same principle employed in 
refrigeration by gas. Ducts used for hot air 
in the winter serve for cool air in the sum- 
mer. As in other air-conditioning systems, 
the air is filtered during its passage through 
the conditioner. The refrigerant used is 
simply water. 

Another development in air conditioning 
employs the principle of compression-type 
refrigeration in a unique way to give heat 
when needed as well as cooling. Known as 
the reverse cycle method, it has been used 
in commercial buildings and it is also adapt- 
able to residences. Its principle is that of 
the common electric refrigerator. Just as 
the compression and expansion of a refrig- 


“Vest-pocket™ heaters made by Stewort-Werner for 
stratosphere warplanes may well be adapted for 
home use. One is shown below. The vertical gas-fired 
burner shown of the right is 
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erant results in a transfer of heat from in- 
side a refrigerator to the air outside it, so a 
larger system transfers heat from a house 
to the out-of-doors. The reverse cycle comes 
into operation in the winter when, strange 
as it may seem, heat is extracted from the 
frigid outdoor air and released inside to 
warm the house. This is possible because 
heat is present at all temperatures above 
absolute zero, or -273 deg. C. Normally, 
however, heat flows from a warmer area to 
a colder. To reverse this flow and transfer 
heat from outdoors to build up a higher 
temperature indoors, energy must be ex- 
pended. This energy is in the form of elec- 
tricity necessary to run a motor and drive a 
compressor. There is still a bill to be paid 
for heating the house, but what is purchased 
is the electrical energy necessary to transfer 
heat already existent to a place where it will 
be useful. 

In some installations, heat is extracted 
from the water in a well near the house, 
which would normally be warmer in winter 
than the atmosphere. 

Improvements are being made in the cir- 
culating systems for both hot water and 
steam as well as for hot air. With the use 
of small electric pumps, a quicker response 
to demands for more heat is possible. 
Smaller boilers, pipes, and radiators may 
also be used when the heating agent is rap- 


Heating characte 
at various heights. The stove 
in weight as coal 
winter-and-summer 
the g 


idly circulated. Only one main pipe is need- 
ed to carry water to radiators and back 
when special valves are installed throughout 
the system to give each radiator its proper 
share, 

‘A large variety of thermostats will be of- 
fered for efficient control of heat both in the 
newly installed and existing systems. Some 
are designed to give zone control, that is, a 
different temperature in different parts of 
the house, such as the living room and din- 
ing room, kitchen and service section, and 
the sleeping quarters. This requires several 
thermostats actuating valves in various 
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ict ore checked by means of thermocouples 

mounted ona scale to show loss 
. Below is the new Servel go 
conditioner that works on the principle of 
It is ready for postwar 


parts of the system. Another 
idea is an outside thermostat 
that anticipates the need for 
more or less heat before a 
change in weather is felt in- 
side the house. 

One method of heating 
homes that was gaining favor 
before the war is panel or ra~ 
diant heating, which does 
away with radiators and reg- 
isters and makes use of a net- 
work of pipes laid under the 
floor, or even in the walls or 
ceiling, if preferred. The ra- 
diating surface is so large 
that hot and cold spots in a 
room are eliminated and the 
transfer of body heat to cold 
walls is materially reduced. 
Radiant heating may be used 
with any type of fuel or fur- 
nace. 

Something entirely new in 
home-heating plants may 
come from wartime develop- 
ment of small, extremely effi- 
cient heating for stratosphere 
warplanes. The fuel now 
used is gasoline, but the same 
heating principle is being 
tried with gas and fuel oil. 
An electric motor drives air 
through the unit at high ve- 
locity. 

Solar heating as a supple- 
ment to furnace heating is a 
method of at least cutting 
down on the fuel bills. All 
that is necessary is a great 
deal of glass on the south 
side of the house. With the 
development of insulated 
glass consisting of double 
panes enclosing a dead-air 
space, this method becomes 
still more practical, since the 
insulation provided prevents 
the escape of heat from the 
house while still allowing it 
to enter. This may seem impossible at first 
glance, but actually the sun's rays, which 
are radiant heat, penetrate the insulating 
glass, while heat convection to the outside 
from within the house is blocked. Wide 
eaves are required with this type of con- 
struction. They must be designed to admit 
the sun's rays during the winter when the 
sun is low in the sky, but to intercept them 
in the summer when the sun is high. 

Infrared electric lamps have been talked 
of also for home heating, but their use is 
best as a substitute for the familiar reflect- 
ing heater that warms local areas. 
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». FIRST OF THE ELEMENTS 


By KENNETH M. SWEZEY 


HEN hydrogen gas is burned in air, the 

reaction of fire magically produces 
water! Ordinary water that we drink or 
bathe in is nothing but an oxide of hydrogen 
—H.O, the commonest formula in the cata- 
logue of chemistry. The name hydrogen 
itself means “water producer.” 

Although seldom found free, hydrogen is 
an important and abundant element. It 
constitutes one ninth of the weight of water 
and two thirds of its volume, and it is pres- 
ent in all acids and bases. Compounded 
with carbon, it forms a vital element in all 
animal life and plant life and in most sub- 
stances produced by them. It is present in 
all natural-gas and petroleum products. 
Flames of incandescent hydrogen a third 
of a million miles high have been known 
to burst from the sun’s chromosphere. 

Pure hydrogen is invisible and odorless, 
and it is by far the lightest of all elements. 
Its lightness would make it the most effi- 
cient gas for dirigibles and balloons except 
that it is dangerously inflammable, and for 
this reason the next lightest gas, 
inert helium, is used instead where 
it is available. Mixed in a blow- 
torch with oxygen, hydrogen makes 
one of the hottest flames known. 
Bubbled through liquid oils in the 
presence of a catalyst, hydrogen 
changes them into solid fats em- 
ployed in cooking and soapmaking 
and for lubricants (see P.S.M., 
Jan. ’43, p. HW 504). 

‘That water contains 2 parts hy- 
drogen and 1 part water can be 
shown by decomposing water in 
apparatus that can be set up in a 
few minutes. Invert two large test 
tubes of water in a large glass dish 
of water in such a way that the 
test tubes will contain no air. Then 
connect three or four dry cells in 
series to supply current to two 
carbon electrodes (they may be 
taken from flashlight cells) mount- 
ed so one projects upward into each 
tube. That part of the wires below 
water should have a sealing-wax 
or paraffin coating to protect them 
from electrolytic action. The water 
is made conductive by stirring in 
1 part sulphuric acid for each 15 
parts water after the apparatus 
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has been set up as shown in the photo below. 

‘As soon as the battery is connected, gas 
bubbles will pour up from the electrodes, 
displacing water in the test tubes. Those 
from the negative electrode will be tiny 
hydrogen bubbles rising rapidly, while those 
from the positive side will be large bubbles 
of oxygen produced less frequently. It will 
be easy to see that the hydrogen formed 
is twice the volume of the oxygen. 

When the hydrogen test tube has been 
completely filled, it may be removed, still 
inverted, and a match applied to the open 
end. The gas will burn quietly with a hot 
blue flame. 

A much easier way to produce quantities 
of hydrogen in the laboratory, however, is 
to displace it from an acid by means of a 
metal. Dilute hydrochloric or sulphuric 
acid and zinc are generally employed. Use 
mossy zinc or zine scraps from an’ old 
battery, since acid does not act rapidly on 
pure zinc, and cover a small handful of the 
metal with water in a 250 or 500-ml. flask. 
You may add a few drops of dilute copper 
sulphate to aid the reaction. [Turn the page.] 


To show water is 2 parts hydrogen and | part oxygen, current is 
lecrsel through water containing a little sulphuric acid to free 
drogen at the negotive 


jectrode and oxygen at the positive 
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Hydrogen is generated by pouring either sulphuric 
or hydrochloric acid on zinc in a flask set up as 
shown. It displaces water in on inverted test tube 


‘The flask should next be stoppered tight- 
ly with a two-hole stopper through which 
are pushed a bent delivery tube and a 
thistle tube that reaches below the surface 
of the water. Connect the delivery tube 
with another bent tube leading below the 
water in an improvised trough, as shown 
in the photo at the left above. 

‘Then generate your hydrogen by pour- 
ing concentrated acid carefully through the 
thistle tube until a vigorous reaction with 
the zinc begins. CAUTION: If more acid 
ig added later, be sure no air bubbles are 
carried down the thistle tube, or, better 
still, don't add more acid! 

To catch the hydrogen gas, fill several 
test tubes or jars with water and invert 
each in turn over the water trough, for 
hydrogen is collected by upward displace- 
ment. Let the gas bubble into the tubes un- 
til the water is completely displaced. As 
each is filled with gas, take it 
from the trough still invert- 
ed, slip a glass plate over the 
mouth, and leave it inverted. 

You can demonstrate the 
lightness of hydrogen with a 
simple balance made of sticks 
and wire. Suspend a large 
cardboard container open-end 
down on one end of the bal- 
ance beam and balance it ex- 
actly with weights on the 
other end. ‘Then turn a jar of 
hydrogen up under the card- 
board container. The gas will 
rise and lift that end of the 
balance beam. 

Although hydrogen burns 
readily in air, it will not sup- 
port combustion, as can be 
shown dramatically with a 
jar of the gas and a match. 


and zinc. 
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Toy balloons con b 
from @ bottle of di 
Hydrog: 
posted through @ drying tube 


Poured upward from a jar into o container balanced on 
a beom, hy 
thot side of 


its buoyance by lifting 


ydrogen demonstrate 
the lightest of goses 


e balance. It 


Support the jar upside down on a clamping 
stand or with tongs to keep from burning 
your hands, and introduce into the open- 
ing a lighted match held in the end of a 
glass tube. The gas will light at the mouth 
immediately, but the match itself will be 
extinguished if pushed well into the jar. 
Withdrawn again, the match will be lighted 
by the flaming gas at the mouth. 

Hydrogen is highly explosive when mixed 
with air, and for that reason it is imper- 
ative that it be handled with care. Read 
carefully and always follow the precautions 
on the facing page. After that you can 
burn hydrogen in air to prove that it pro- 
duces hydrogen oxide or, in common words, 
plain water. Connect a drying tube con- 
taining anhydrous calcium chloride to the 
delivery tube of your hydrogen generator, 
and to the other end of the drying tube 
connect a bent glass tube drawn out on its 
free end to a jet. 

Never attempt to light the 
gas from the jet until you 
have tested it to make sure 
the hydrogen is unmixed with 
air. To do this, connect a 
rubber tube over the jet, lead 
it to the water trough, and 
collect a test tube of the gas 
as before. Ignite the gas in 
the test tube, and if it burns 
quietly it is safe to light at 
the jet. But if it explodes 
even slightly it contains air, 
and the jet must not be light- 
ed until more gas is generated 
to force out the air and an- 
other test tube of it is tested. 
A further safety measure 
| would be to wrap the gener- 

ating flask loosely with a 
towel to catch the pieces of 


is here 
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To prove that water is made by burning 
hydrogen, hold a cold tumbler over the 
flame. Water condenses on the inside 


glass if the flask should accidentally break. 

After the gas has been proved pure, light 
the jet. If a metal or ceramic jet is used, 
the flame will be an almost invisible blue. 
A glass jet may impart a yellowish tint 
because of the sodium in the glass. Now 
hold a cold tumbler or beaker over the 
flame, and drops—which can be shown by 
tests to be pure water—will collect inside. 

If you would like to show the remarkable 
lifting power of hydrogen and inflate toy 
balloons with it, a special generator for the 
purpose can be made by fitting an ordinary 
8-oz. bottle with a one-hole stopper into 
which is pushed a drying tube containing 


Bring o lighted match up to 
© jar containing hydroge 
‘and the gos will ignite 


«+ but push the match inside 
and its flame will be put out 
+ although the gas still burns 


calcium chloride. Put a few pieces of mossy 
zine in the bottle, cover them with dilute 
hydrochloric acid (about 1 part acid to 4 
parts water), and add a few drops of cop- 
per sulphate solution. 

Tie a balloon to the open end of the dry- 
ing tube and hold the stopper to keep it 
from popping out while the balloon is being 
inflated. When you remove the balloon, tie 
its neck to prevent the gas from escaping. 
A small balloon will lift itself and at least 
several paper clips. The approximate lifting 
power of the gas is about 1.2 grams per 
liter since hydrogen weighs 0.09 grams ner 
liter and air 1.29 grams. 


Danger—HIGH EXPLOSIVE! 


Mrxep with air, hydrogen is dangerously 
explosive, but it is an interesting and im- 
portant gas made in all school and most 
home laboratories, and it is absolutely safe 
when handled properly. Accidents from hy- 
drogen explosions are almost invariably 
caused by carelessness, and they are inex- 
cusable. If you learn the following simple 


rules and observe them faithfully, you 
will never have cause to worry. 

1. Don't generate large quantities of 
the gas. A 500-ml. flask should be the 
largest used in a home lab. 

2. Make all connections gastight. 

3. Never ignite hydrogen issuing from 
a generator until a sample collected in 
a test tube has been burned with a quiet 
flame. 

4. At other times, never allow a flame 
near the generator. 

5. It is best not to add a second charge 
of acid to a generator. If you must, be 
sure no air bubbles are carried through 
with the acid. 

6. To prevent a flash back, extinguish 
a hydrogen flame with a piece of wet 
paper or a wet cloth. 

7. Don't try to produce hydrogen-air 
explosions in anything but a test tube 
or other small straight-sided vessel. 

8. Wrap the generator loosely with a 
towel to catch glass if it breaks. 


T.R.F. RECEIVER HAS 


=| 


Housed in a trim cabinet, the 
had an extra input enabi 
FM tuner, A tuning eye is located beside the dial 


By JOHN CAMPBELL, JR. 


OMBINING automatic volume control 

and a tuning eye with excellent fidelity, 
this tuned-radio-frequency receiver will 
give top-notch local reception when con- 
nected to a good amplifier. It will not 
tune with the critical sharpness of a super 
heterodyne, but is selective enough for all 
ordinary purposes. For use with a high- 
quality A.F. amplifier, or a high-fidelity 
wooter-tweeter system, the T.R-F, circuit is 
hard to beat. Whereas superheterodyne 
receivers can be made to give high fidelity 
only by elaborate and critical adjustments, 
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this T.R-F. circuit is simple enough for the 
beginner to assemble. 

Aside from the tuning eye, the circuit re- 
quires only three tubes. It can be connected 
to draw its power from the audio amplifier 
used with it, or may be built with a separate 
power pack. The hookup shown uses stand- 
ard 6-volt tubes; if others are substituted, 
condenser and resistance values may have 
to be revised to suit. 

A straightforward two-stage T.R.F. am- 
plifier is followed by an infinite-impedance 
detector, which gives excellent quality with- 
out loading the tuned circuits. The 6SF7 
tube used as the second amplifier is essen- 
tially a pentode identical to the 6SK7, plus 
a detector diode. This diode is condenser- 
coupled to the plate of the pentode section 
to generate the A.V.C. voltage. Since the 
plate coil section of an R.F. transformer is 
not tuned, the diode load does not appear 
on the tuned circuits. 

As shown in one of the photographs, the 
antenna coil, which feeds into the grid of 
the 6SK7, is across the chassis from it. The 
first R.F. coil, which feeds into the 6SF7 
grid, is across the chassis from this tube, 
but next to the 6SK7, the plate of which 
feeds into it. This is sound layout practice. 
The grid of the 6SK7, as shown in the draw- 
ing, is connected to the stator plates of the 
tuning condenser. Gang condensers have 
connecting lugs on both sides of the stator 
frame, so the grid end of the antenna coil 
is connected by a very short lead to the 
stator lug on that side, and the 6SK7 by 
another short lead to the stator lug on its 
side of the chassis. The same is done with 
the first R.F. coil and the 
6SF7. Thus the stator plates 
constitute most of the grid 
leads. Because the coil as- 
sociated with each plate 
circuit is near the tube in- 
volved, plate leads also can 
be kept to minimum length. 

Keep all other R.F. leads 
as short as possible and well 
protected from each other 
to avoid excessive feed-back. 
It's a good trick to use 
bright-red hookup wire for 
them, and to place the vari- 
ous by-pass condensers so 
that they will help block 
feed-back. 


Parts are loid out to minimize 
RF. feed-back. All coils are 
ded. Both plate and heater 
current is drawn from the A.F. 
amplifier used with this tuner 
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AUTOMATIC VOLUME CONTROL 


Slight feed-back can be tolerated and is 
even desirable. When plugged in, the set 
should be somewhat “busy” with no station 
tuned in, since a very small feed-back tends 
to greatly increase sensitivity and improve 
selectivity. But do not expect critical tun- 
ing; the circuit is intended for high-fidelity 
reception, and must therefore pass the full 
10,000-cycle band width of the transmitter 
with nearly uniform response. 

In selecting parts, be sure to use a 


B+ 250 VOLTS 


CHOOSING RADIO RESISTORS 


A. common 
at a desired 
draw to a safe value, is to insert a resist- 
ance in the circuit. “This is usually con- 
nected in series with the power source 
and whatever device or apparatus is to be 
0-controlied. 

‘Two conditions must be met in choos- 
ing ‘the right resistor: it must have the 
correct. resistanc e the required 
voltage drop. ani t have enough 


means of reducing voltage 
joint. or of limiting current 


current-carrying to remain rea- 
Sonably cool in operation, 
‘The resistance is calculated by the for- 


mula R= E = I, where R is in ohms, 
E in volts, and I in amperes. If the cur- 
rent is in milliamperes, R will be in thou- 
sands of ohms, 


EXAMPLE: A resistor is needed to 
ropa 300-voit plate supply to 100 volts 
for the screen grid of a 6SA7 tube. Thus 
200 volts must ‘be drops 
sistor. A tube manual 


ed across the re- 
lists the screen- 
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matched set of antenna and RF. coils. 
Otherwise a slight difference between them 
might mean, for example, that with the 
antenna circuit tuned to 1,100 ke., the first 
RF. stage might be tuned to 1,050 and the 
second to 1,200 ke., even though all trim- 
mers were adjusted so that the three circuits 
tune simultaneously to 1,500 ke. 

A short indoor aerial will suffice for local 
reception. With an outdoor aerial, selectivity 
will be somewhat poorer. 


[ELECTRICAL] 


Frid, draw, 2511 milliamp. Dividing 290 
y 11 yields 38. which being in thousands 

ohins indicates a resistor of 18,000 
‘ohms. In practice 20,000 ohms would be 
close enough. 

‘The necessary current-carrying capacity 
or wattage rating is given by the formula 
W (watts dissipated as heat) — Bt R. 
Squaring the voltage drop (200 X 200 — 
40,000) “and dividing by the resistance 
(18,000) ‘gives 2.2 watts; however. if we 
lise a 20,600-ohm resistor, it need be rated 
at only 2 watts. 


EXAMPLE: The screen of an R.F. am- 
plifier tube that draws 2 miliiamp. is to 
¢ supplied with 180 volts from a 800-volt 
source. The voltage drop across the re- 
sistor must therefore be 120 volts, Divid- 
ing 120 by 2 gives 60, which again is in 
thousands of ohms. Squaring the voltage 
drop (14,400) ‘and dividing by resistance 
(60,000). ‘We find the resistor should be 
rated ai .24 watts. 


MONTHLY SHOP DATA 
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padi’ ideas 


WALKIE-TALKIES have been experimentally 
used on the golf course, where they have 
proved successful in transmitting play-by- 
play accounts of tournaments, thus indicat- 
ing a possibility of postwar use by golfers 
and others who would like to keep in touch 
with their homes and offices. The light- 
weight radio with attached antenna shown at 
the right was built by Motorola and is simi- 
lar to the walkie-talkie used on the war 
fronts by the U, S. Army Signal Corps. 
Many improvements in this type of equip- 
ment have resulted from the war. 


QUICK ADJUSTMENT OF FREQUENCY without loss 
of stability permits radio operators in the U. S. Navy to 
handle thousands of messages over a large number of 
channels and so escape jamming by the enemy. One 
frequency generator responsible for this great stride in 
radio is the invention of a Navy officer, Capt. J. B. Dow, 
and is known as the Dow electron-coupled oscillator. It 
combines the stability of the quartz crystal, one of which 
has previously been re- 
quired for each “fixed” 
frequency, with mili- 
tary requirements for 
a transmitter that can 
be quickly tuned to a 
number of frequen- 
cies. The Dow tuned 
circuit accomplishing 
this is really two in- 
ductance-capacitance 
circuits, one connect- 
ed to the screen grid 
of a tetrode and the 
other (tuned to twice 
the frequency of the 
first) connected to the 
plate. They are cou- 
pled only by the elec- 
tron stream between 
the grid and the plate. 


THIS MIDGET RADIO in a ply- 
wood cabinet measuring 3” by 6" 
by 6” was built of parts salvaged 
from junk heaps by Sgt. Donald 
Develder, of Rochester, N. ¥., a 
member of the Coast Artillery 
Command stationed in the Pan- 
ama Canal Zone. It has two 
tubes, plugs into the usual wall 
receptacle, has a trailing an- 
tenna, and weighs 3 Ib. Eight 
holes in the front plywood panel 
let the sound through. 


VACUUM-PACKED BATTERIES, four to 
each container, are filled for use simply by 
puncturing the casing with a special tube 
that permits the vacuum to suck in the elec- 
trolyte, as shown in the inset at the right. 
‘The batteries, three rated at 36 volts and 
the fourth at 6 volts, are provided with 18 
vent holes each, one hole for each cell, to re- 
ceive the electrolyte. They were developed 
by the Willard Storage Battery Company 
for the armed forces. 
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When Fighters Turn Bombers 


‘Continued from 125, 

‘but Rommel soon began escorting them 
with barges on which were mounted clusters 
of 88's. The barges would flank the supply 
ships, Where the masthead bombers couldn't 
get at them with their strafing, and after 
the boys had tossed their bombs, the 88's 
opened up on them going away. “They cut 
their fuses to as little as 300 feet,” one of 
the pilots says. “We got their ships, but 
they got our planes.” That one was solved 
by sending over medium bombers and fight- 
ers just ahead of the masthead attack; they 
came in at medium altitude and strafed and 
frag-bombed the barges. Then the mast- 
head boys came in and did their stuff. 

Out in the Pacific, however, our flyers 
discovered a hazard in their own bombs. 
Working below treetop level, they found 
that the bombs now and then would bounce 
as high as the plane on their first jump, and 
occasionally a plane's tail assembly was 
damaged. That was one reason why they 
took the skip out of skip bombing: they 
learned to flip the bombs onto the target 
directly, instead of bouncing them onto it. 

‘That problem also was a factor in devel- 
oping the parachute bomb; and it led, even- 
tually, to what the boys call glide bombing. 
Glide bombing comes indirectly from dive 
bombing, but it is done with faster and big- 
ger ships. It starts from 10,000 feet or high- 
er, where the glide bomber noses over and 
heads for his target. His dive is at an 
extreme angle, and he sights on his target 
with the nose of his ship. But, unlike the 
dive bomber, he releases his bomb or bombs 
at about 2,500 feet, pulls out, and gets away. 
Properly done, glide bombing is extremely 
accurate, and the head-on ship presents a 
minimum target to antiaircraft guns. 

‘The glide bombers use standard bombs. 
Down in the Pacific they also used, in some 
campaigns, lots of beer bottles. Any empty 
bottle makes a shrill whistle as it falls 
through the air. Bend a razor blade into 
its neck and it fairly screams. Some types 
of bombs make a noise very much like that 
of a bottle. So the boys took along a case 
or two of empty bottles, particularly when 
attacking Jap airfields. They dropped bot- 
tles and bombs together. And the Japs spent 
days looking for time bombs—that's what 
they thought the bottles must be. Just to 
encourage them, our pilots began dropping 
a few time bombs, too. The results were 
altogether satisfactory. A couple of 500- 
pound bombs, a case of beer bottles, and 
half a dozen small time bombs would im- 
mobilize a Jap airfield for days. 
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Twist Drill Made From Needle 

IF You break your 
last small twist drill 
when you are in the 
middle of a job, and if 
purchasing a new one 
is inconvenient, you 
can make a substitute 
from a small needle. 
Break off the point 
and the eye, as shown. 
Grind down the upper 
or head end of the re- 
maining piece to form 
two cutting edges. 
Chuck the shank in a 
hand drill. The drill 
thus made will be 
found to have good 
side clearance.—CPL. 
JOSEPH A. DESBIENS. 


Brush Cleans Typewriter Type 


INSTEAD of discard- 
ing a typewriter eras- 
er-brush when it wears 
out, you can make it 
over into a type clean- 
er, similar to the one 
shown at the left, by 
cutting the bristles to 
about %” in length, 
‘They will then be stiff 
enough to be used for 
flicking out the lint 
and other matter that 
might, if left in the 
type, make the copy 
extremely difficult to 
- read.—J. WELSH. 
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Easily Made Microscope Slides 


QO | 


SLIDES TO SUIT 


PHOTOGRAPHERS generally have on hand 
some old glass photographic plates. The 
excellent, flaw-free material from which 
these are made is ideal for microscope slides. 
Soak them in hot water to remove the emul- 
sion; then cut them into strips that are of 
the proper width to fit on the stage of your 
microscope.—LOvIs CHIREY. 
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When Plane Cabins “Explode” cconsinues trom page 186) 


The doctors know, now. They have experi- 
mented with “explosive decompression.” 

Scores of men have been subjected to it, 
some of them at simulated outside altitudes 
of 50,000 feet with the inside pressure 
pumped up to 40,000. In a fraction of a 
second they have been catapulted from a 
pressure of 2,7 pounds to the square inch on 
their bodies (the pressure at 40,000) to 1.7 
pounds (the pressure at 50,000). They 
have been exploded from 10.1 pounds to 3.55 
pounds, That is equal to being shot from 
an altitude of 10,000 feet to one of 35,000 
in less time than it takes to draw a breath. 

And these are the findings: 

At most altitudes, explosive decompres- 
sion will have no ill effects, 

‘At extreme altitudes it can produce seri- 
ous effects. 

‘Unofficially, a corollary finding can well 
be that limitations on what the body can 
stand may establish an altitude beyond 
which human beings cannot engage in air 
warfare in pressurized compartments. 

Experiments in explosive decompression 
were begun in the spring of 1943 when the 
Twentieth Air Force, employing the pres- 
surized-fuselage Boeing B-29 Superfortress, 
was only in the planning stage. An Army 
major, H. M. Sweeney of the AAF Materiel 
Command, undertook the work. Lower 
simulated altitudes in airplanes flying at 
high altitudes meant, of course, greater 
crew comfort and efficiency. Above 30,000 
feet, airmen had to breathe pure oxygen to 
stay alive. Above 40,000—if operational 
altitudes ever went that high—they had to 
breathe pure oxygen under pressure because 
the outside air pressure was insufficient to 
force it into the thoracic cavity. 

Sweeney was his own guinea pig. 

On the meager evidence at hand, and 
pending an accumulation of more precise 
information, the Aero Medical laboratories 
instructed the Materiel Command's aircraft 
and power-plant laboratories to stress the 
B-29 fuselage and build the pressurizing 
equipment tentatively for a pressure dif- 
ferential of 6.55 pounds to the square inch. 
‘The aircraft laboratories express that as 
“PSL” e 

Air at sea level is heavy. Every square 
inch of the body has 14.7 pounds of air 
weighing on it. At 60,000 feet the weight 
is only 1.1 pounds. So a pressure differential 
of 6.55 PSI at 30,000 feet would mean a 
pressure inside the airplane of 6.55 plus 4.4 
(the pressure outside), or 10.95 PSL For 
the crew that would be a simulated altitude 
of about 8,000 feet. A pressure differential 
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of 6.55 PSI at 35,000 would mean a pressure 
inside the plane of 10.1 PSI for a simulated 
altitude of 10,000 feet. 

Sweeney knew he was dealing with some 
highly critical factors in explosive decom- 
pression. One was aeroembolism, in which 
nitrogen comes out of solution in the blood, 
collects at the joints, and induces excruciat- 
ing pain, Another was expansion of the 
internal body gases. In an explosion from 
sea level to 40,000 feet, for instance, those 
gases would set up an expansion rate of 
110 times a second. 

Equipment was meager in the beginning. 
A flying suit, in which pressure could be 
built up and suddenly destroyed, was used. 
Sweeney donned it and exploded himself in 
a low-pressure chamber at modest differ- 
ential pressures up to 35,000 feet. X-ray 
pictures showed that his body had suffered 
no damage. The tests were pushed to 45,000 
feet—using, however, a differential of only 
2.75 PSI to ward off the bends. 

Apertures of different sizes were used to 
govern the time in which the pressure was 
lost. 

‘When the pressure suit outlived its use- 
fulness—it could not hold a 6.55 PSI dif- 
ferential—Sweeney borrowed a mockup of a 
P-38 fighter cockpit from the Lockheed 
Aircraft Corp. Gradually pressures were 
built up as the mockup gained “altitude” 
in the pressure chamber. When a 6.55 PST 
differential was used at 35,000 feet with a 
12-inch explosion opening, decompression 
occurred in 75/1,000 of a second, The ex- 
pansion of body gases amounted to 3.5 times 
at a rate of about 47 volumes a second, 

‘Sweeney successfully tried a 7.5 PSI dif- 
ferential to simulate an 8,000-foot altitude 
at 35,000 feet and one of 1.5 at 50,000 feet, 
using an opening as big as 26 inches in 
diameter. The explosion from an opening of 
that size simulated what would occur if 
enemy gunfire or flak destroyed the new- 
type “bubble” canopy on fighter planes. 

Other subjects followed Sweeney. He and 
some of his colleagues, including flight 
surgeons attached to the Twentieth Air 
Force, were exploded at extreme altitudes 
in 8/1,000 of a second. Bad effects began to 
appear. Several cases of “bends” of rapid 
onset occurred. The subjects fumbled when 
they tried to adjust the pressure-breathing 
regulator. It was a bit too much for the 
body to take. 

Maybe an extreme height exists beyond 
which ordinary man cannot venture. May- 
be Major Sweeney has drawn a red line on 
high-altitude military flying. 
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“Get Good With the Grenade” cconsinsed trom zaye 117) 


grenade with a laminated-paper body also 
was produced. It was safer to use in the 
open than the Mills type, which had been 
designed as a defensive grenade to be thrown 
from cover, yet our fighters preferred the 
more powerful fragmentation grenade. The 
AEF also was supplied with a number of 
types of smoke, incendiary, and gas hand 
grenades, 

‘The British continued to use rod-type rifle 
grenades throughout the war, but two 
French experimenters, Viven and Bessieres, 
produced a superior weapon which we 
adopted, and which, in slightly improved 
form, we are still using. This “V.B.” 
grenade is fired from a short, cylindrical 
discharge cup, or tromblon, which slips over 
the muzzle of the Springfield rifle. The 
grenade is a cylinder of malleable iron, two 
inches in diameter and 2%% inches long, 
notched on the inside to insure fragmenta- 
tion. It weighs a little over a pound. A 
tube, large enough to allow free passage of 
the rifle bullet, extends through the grenade; 
on one side of it is the fuse assembly. A 
striker extends obliquely over the end of 
the bullet tube. When the rifle is fired, the 
bullet hits the striker, causing it, in turn, 
to hit the primer. This ignites a fuse that 
is timed to set off, at the end of the grenade’s 
flight, a detonator that explodes the high- 
explosive bursting charge. The gases follow- 
ing the bullet out of the rifle barrel propel 
the grenade from the discharger. The nor- 
mal range is up to about 300 yards and the 
effective radius of the burst about 30 yards. 

In World War I the rifle grenade was 
used extensively to produce harassing fire in 
trench fighting, for close-in defensive bar- 
rages, and for other purposes. Some years 
ago, after our development of the 60-mm. 
mortar, which fires a 214-pound projectile, 
our Army discontinued use of the rifle gre- 
nade as a weapon against personnel and 
other unarmored targets. The Marines con- 
tinued to use the V.B., which, during the 
current war, has been highly effective in 
jungle fighting. 

Our present fragmentation hand grenade 
was developed from our World War I adap- 
tation of the Mills grenade. Instead of a 
high explosive, its bursting charge is grained 
E.C. semicolloided nitrocellulose powder. 
This substitution eliminates, without loss of 
effectiveness, the need for a detonator, and 
permits the shipment of grenades complete 
with their fuses. The cast-metal, lemon- 
shaped body, 2% inches in diameter and 
41% inches long, is grooved like a waffle to 
insure good fragmentation, The fuse as- 
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sembly is screwed into the top of the body. 
‘The firing mechanism is a hinged steel 
striker actuated by a spring and held in 
position by a lever which extends downward 
along the grenade body. A safety pin, with 
a ring attached to it, extends through the 
lever and secures it to the body. Just be- 
fore the grenade is to be thrown, the safety 
pin is withdrawn, the lever then being held 
in position against the grenade body by the 
thrower’s hand. When the grenade leaves 
his hand, the lever flies off and the pressure 
of the spring rotates the striker around its 
hinge pin and causes it to hit a primer that 
is almost noiseless. The primer lights a fuse 
which, after burning for five seconds, fires 
the ignition charge of black powder. This, 
in turn, sets off the bursting charge. 

Our method of throwing grenades has 
been improved as much as the grenades 
themselves. In World War I we adopted the 
Britishers’ straight-arm overhand “cricket 
swing,” which almost all baseball-experi- 
enced Americans found both unnatural and 
ineffective. The throwing motion our GI's 
are taught now is like a catcher's peg start- 
ing from a shot-putter's stance, “Accord- 
ing to the book," a crawling bomber must 
ise to his knee before throwing his grenade, 
but Jap snipers have forced a modification 
of this rule, and our men have devised 
several ways of throwing accurately while 
flat on the ground. One of them is to lie on 
your back, use your arms to pull yourself 
into the position from which you want to 
throw, and then stretch up your arm and 
throw as you do a half-roll toward the 
target. “Better get good with the grenade, 
is the advice being sent home from the 
Southwest Pacific. “It pays in the jungle!” 

Grenade throwers in the open are drilled 
to drop to the ground after each throw. 
This is a necessary precaution because the 
effective radius of the fragmentation gre- 
nade is so large that the thrower is in 
serious danger of being injured by his own 
weapon, An offensive hand grenade is issued 
for use in the open. It consists of a half 
pound of pressed TNT in a cardboard, fiber, 
or plastic body, and is equipped with the 
same fuse as the fragmentation grenade. 
Its concussion effect is dangerous over a 
seven-yard radius. It is very effective for 
the demolition of emplacements, but when 
our fighters go hunting Japs they prefer 
the more powerful fragmentation grenade. 

Smoke and incendiary grenades also are 
issued. Smoke grenades are tin cylinders 
2% inches in diameter and about five inches 
long filled with a smoke-producing composi- 
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tion and equipped with short-delay fuses. 
Incendiary grenades usually are pint-size 
glass bottles filled with a gasoline-base in- 
flammable liquid, with an igniter taped to 
the outside of the container. There also are 
thermite grenades that have tin-plate shells; 
and a sticky grenade whose rubber-gasoline 
mixture ignites spontaneously when the 
bottle shatters on its target. 

The success of German tanks in 1940 
created a demand for an infantry weapon 
light enough to be carried and fired by an 
individual soldier and powerful enough to 
penetrate the armor of modern tanks. Our 
Army Ordnance Department met this de- 
mand with our new antitank rifle grenade, 
which at moderately short range is capable 
of penetrating and destroying any known 
enemy light or medium tank. 

This grenade is fired, by means of a 
special blank cartridge, from a launcher 
clamped to the rifle barrel. The launcher, a 
steel tube forming an extension of the barrel, 
has rings milled into its outside surface. 
‘The grenade, which weighs about 114 pounds 
and costs two dollars, is a cylindrical sheet- 
metal shell loaded with a powerful high ex- 
plosive and provided with an impact fuse. 
Its tail section is a vaned hollow tube that 
fits over the rings of the launcher. Two 
models of the antitank grenade are used: 
one with a fuse that detonates only on 
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ture off of the metal, will not corrode even 
though left in the humidity cabinet for hun- 
dreds of hours. Many manufacturers of eas- 
lly corroded precision parts now insist that 
these parts be coated with fingerprint-re- 
moving oil the instant they are finished. 

Special oils may be used to remove im- 
mense quantities of moisture from machin- 
ery. Water does not cause much rust un- 
less oxygen is plentiful in its vicinity. As 
you descend into the sea, the amount of 
oxygen in the water diminishes rapidly. 
Many parts of sunken ships, consequently, 
may not rust seriously. But when the ships 
are lifted to the surface, the water clinging 
to the metal is brought into the presence 
of the oxygen in the air. Rusting may then 
occur almost instantly if the metal is not 
quickly dried. This now can be done with 
oil, 

When the Normandie was raised, much 
of its machinery was saved by promptly 
spraying, swabbing, and bathing it with 
rustproofing oil. Even though the liner had 
been submerged for months, only two parts 
of its delicate and complex gyroscope had 
to be replaced. Similar oil was applied to 
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impact with a hard, resistant body; the 
other with a more sensitive fuse that func- 
tions upon impact with soft earth. Both 
models are used by the Army and the 
Marines. 

Another of our rifle grenades is basically 
the fragmentation hand grenade, with an 
impact-type fuse and provided with a vaned 
tail assembly similar to that used with our 
antitank rifle grenades. We also have an 
ingenious grenade adapter which permits 
the use of the fragmentation hand grenade 
as a rifle grenade. 

The Springfield rifle is commonly used 
for firing antitank grenades, and one man 
in each infantry and Marine rifle squad is 
armed with it for that purpose. A butt rest 
may be used, or the rifle may be fired from 
the shoulder—although the recoil is heavy. 
Ordinary ball ammunition may be used with 
the launcher—but not with the grenade— 
in place. Similar launchers made it possi- 
ble to fire rifle grenades with both the 
Garand and the 512-pound carbine, with 
which a large proportion of our soldiers 
now are armed. 

‘The Germans developed grenade pro- 
jectors in 1916. Present Nazi and Jap 
models are similar to light mortars, Newest 
development is the British “Piat"——a 33- 
pound launcher that projects a 2%%-pound 
antitank bomb 350 yards. 


Rust 


the machinery of the submarine Squalus, 
which was later recommissioned as the 
Sailfish. The success of the salvaging op- 
erations at Pearl Harbor is credited partly 
to the use of oil containing rust inhibito 

The U.S. Navy is also using antirust ofls 
to protect inactive ships. In addition, such 
vessels may be dehumidified by mechanical 
drying machines. Six of these machines are 
being used on an experimental ship. Each 
drier contains two beds of silica gel or acti- 
vated alumina to take moisture out of the 
air. Electric heat dries out each bed when 
it becomes saturated with moisture, 

Improved rustproofing techniques will 
help raise the whole world’s standard of 
living. Manufacturing losses may be re- 
duced; sunken ships may be salvaged more 
successfully; weapons need not grow rusty 
for lack of use; international commerce will 
be facilitated, and metal can be made to do 
more of men’s work for them even in the 
most unfriendly regions of the earth. For 
the development of rust-inhibiting oils 
brings men one step nearer to victory in the 
struggle to keep the things they wrest from 
nature, 


(Continued from page 130) 


POPULAR SCIENCE 


—But Don’t Send Ashes 


fect on the way that currency paper burns. 

But these elusive clues are studied only 
when the serial number (the colored num- 
ber of eight digits preceded and followed by 
a letter) or the face-plate number and 
check letter cannot be identified. The face- 
plate number is the very small black num- 
ber above or a little to the right of the Sec- 
retary's signature. It indicates the number 
of the twelve-subject plate from which the 
note was printed; the check letter, which 
precedes it and is repeated in the upper left- 
hand corner, indicates the position of the 
individual subject on the plate, as follows: 


As a result of this system, the number of 
possible check letters can by mathematics 
be reduced from 12 to two, for any given 
serial number, since the notes are consecu- 
tively numbered, beginning with 00000001. 
Divide the serial number by six. The re- 
mainder has two corresponding letters (nu- 
merically) between A and L. Notice that 
‘an odd remainder calls for an “odd” check 
letter, zero being considered even, Con- 
sequently, when a fragment is found bearing 
@ check letter D, for example, it cannot be 
part of a note the serial number of which 
yields an even remainder when divided by 
six; conversely, if the remainder is four, 
then only check letters D and J can belong 
to the note in question. 

While with pencil and pad I was verifying 
this, Mrs. Walker took an envelope from the 
desk drawer and produced an oblong paper 
on which fragments of char had been as- 
sembled into the shape of a nearly complete 
note, The burned paper was a solid, un- 
embellished black. 

“Speaking of the way paper burns dif- 
ferently,” she said, “just look at this. This 
isn’t real bank-note paper, at all. There was 
some pulp in it. It's a counterfeit $20 
Federal Reserve note. 

‘Amazed at such uncanny deduction, I 
stood for a moment blinking, and then ex- 
claimed, “You mean you can tell that those 
ashes are..." 

“Don’t call them ashes,” she interrupted 
emphatically. “They're not ashes; they're 
char. We can't do anything at all with 
ashes. People who send us ashes just waste 
their own time and ours. When you write 
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your article, tell people not to send ashes.” 

‘Impressed by her earnestness, I later set 
about learning the difference between ashes 
and the charred fragments unrecognizable 
as one-time paper. 

‘Currency paper is made of linen and cot- 
ton; both are cellulose, containing carbon, 
hydrogen, and oxygen. When cellulose is 
heated, toasted, in a space containing in- 
sufficient air to permit complete combustion 
(isn’t all burned up, that is), hydrogen and 
oxygen (HO) are driven off, leaving black 
carbon. When a bill is so treated, a wafer 
remains, coated with pigments of ink, 
‘That’s char. 

When currency paper is burned in a space 
with enough air to permit complete com- 
bustion, only a gray ash remains. It is 
composed of the noncombustible portions of 
ink and the mineral elements of the paper. 
This residue is worthless for purposes of 
reconstruction or identification. So don't 
send in ashes, 

But at the moment, whether the recon- 
structed fragments were ashes or char 
seemed to be a matter of comparative un- 
importance. In either case, how could Mrs, 
Walker, without having made an analysis, 
tell that the remains were those of a counter- 
feit twenty-dollar note? 

Her explanation, though no doubt lucid 
enough to one of her intelligence and ex- 
perience, was completely beyond the writer's 
grasp. It was a consolation to realize, how- 
ever, that the knowledge of how to distin- 
guish between counterfeits and good notes 
in their original state is more useful to the 
average citizen—and certainly more easily 
acquired. You can develop that knack 
simply by “knowing your money.” As 
Frank J. Witson, Chief of the United States 
Secret Service, trenchantly puts it, “The 
public’s ignorance of its money is the 
counterfeiter's stock in trade.” What it boils 
down to is a matter of comparison—the 
comparison of the suspected note with a 
genuine note. It is a story that can best be 
told graphically—in pictures, that is. 

A large portion of the mutilated currency 
received for-redemption comes in the form 
of char. After every large fire, shipments of 
burned notes can be expected. And with 
them nearly always comes a tragic tale. 
For example, there is the money from the 
Morro Castle. ‘The scorched and battered 
strongbox that was taken from the sunken 
ship, after she burned near the New Jersey 
shore, reposes on a shelf above Mrs. Walk- 
er’s desk. Again, there is the money re- 
ceived after disaster overtook a trans- 
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continental airliner. In June of last year, 
a thrifty housewife in Iowa stowed the 
family savings in a candy box and hid it in 
the chimney above the damper. On a chilly 
September morning her husband lit a fire. 
Three thousand dollars were burned beyond 
redemption—to ashes. 

But while a great quantity of burned 
notes are redeemed, most of the money 
received for identification has been muti- 
lated in other ways: money that has lain 
for months at the bottom of the sea; notes 
that have been chewed to bits; that have 
rotted into a compact mass; that have been 
hidden in pillowcases and under mattresses, 
and sent with the bedding, or in the pockets 
of shirts and overalls, to the laundry. It 
comes back so faded and blurred that you 
would think someone had replaced the gen- 
uine bills with counterfeits. 

When you see the great number of 
securely capped iron pipes that have been 
used by money hoarders, you are apt to 
marvel that so many minds should think 
alike, or wonder if plumbers, especially, 
have an aversion to banks. But curious re- 
positories for hidden wealth are legion. 
People hide their money in rusty cans, in 
fruit jars, in flashlights. They bury it in 
eyeglass cases and old shoes. They stuff it 
into automobile batteries, where it is eaten 
by the acid. They stick it in a bottle and 
hide the bottle in a swamp. In summer they 
stuff it in the furnace or let it rot in the 
damp coal bin. In winter they put it in the 
attic for mice to feast upon. 

‘The titian-haired lady at the third desk 
of the second row is pasting on a piece of 
paper the amputated head of Andrew Jack- 
son. Though numerous, most of the pieces 
are large. 

“Termites,” she said, smiling thoughtfully. 
“A man at South Bend, Indiana, hid $6,000 
in the rafters, where termites ate the bills. 
‘This is an easy case.” (A “case” is any 
shipment received, no matter how large or 
small.) “I wonder why it’s all in twenties. 
Odd that there should be no fives or tens— 
just twenties.” 

She had been working on the case only 
two afternoons, she explained, in turning 
from the desk, and had already identified 
$4,600! 

‘The work of identification is very hard on 
the nerves, as it requires intense concentra- 
tion and more patience than Job ever 
dreamed of having. Therefore, the ladies of 
the Redemption Section labor at it only 
during the afternoons. In the mornings they 
do their clerical work for “relaxation.” This 
it would seem, is almost as trying, because 
@ great many little details must be pains- 
takingly recorded. Cases may be reopened 
many years after their original disposition. 
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“If you're going to write a piece for a 
agazine,” the titian-haired lady continued, 
“tell people not to use Scotch tape. It just 
makes it harder for us, and sometimes the 
evidence we're looking for is destroyed with 
the removal of the tape. It nearly always 
is with char. People shouldn't handle muti- 
lated money, at all. They should send it 
along with everything in the container—ex- 
cept hard objects. 

“Anything else?” I asked, making an en- 
try in my notebook. 

“Yes, here's another ‘don’t’: don’t send in 
the residue of an incinerator—bottle tops 
and garbage. People sometimes do. It's 
awful.” She glanced at her wrist watch and 
returned to her work. 

From a pile of debris her tweezers selected 
a small fragment with serrated edges. It 
was Andrew Jackson's scalp. 

Money that is thoroughly rotted is defi- 
nitely an unpleasant sight. Certainly the 
miserable remains of $230 that had been 
taken from a buried shoe (time: April 14, 
1944; place: Chicago) were a mess. The 
upper part of the shoe had completely di 
integrated. Enough remained of the lower 
portion and the sole to reveal a cobbler’s 
nightmare. The money itself defied de- 
scription—that is, the portion of it now 
housed in a pasteboard box on the desk 
rolls of organic matter that had been con- 
verted into some substance of stony hard- 
ness. 

Yet the stony hardness yielded to the 
expert fingers. Fragments and strips of 
delicate tissue peeled off the compact 
bundles. If you can imagine one side of 
the Grand Canyon reduced to the size of 
a Brazil nut, and the paleozoic strata 
stripped off by a highly manicured finger- 
nail, you will have an approximate picture 
of this sorceress’s performance. 

The fabulous amount of currency sent in 
for redemption does not all come from in- 
dividuals or corporations. The millions— 
billions, in fact, as time passes—come 
through Federal reserve banks and fiscal 
agents. For the most part, these are worn- 
out notes, unfit for further circulation. 
They are classified, tabulated, counted, 
recorded, and finally destroyed in the in- 
cinerator—an inferno hot beyond the con- 
ception of Dante—and reduced to ashes. 

Ashes, indeed. 

But all that is no concern of the Redemp- 
tion ladies, who are the fairy godmothers 
of the shiftless, or careless, or overcautious, 
or simply unfortunate people whose money 
has become mutilated. They are our un- 
known friends, these ladies of the Treasury 
of the United States, Currency Redemption 
Division, Washington, D. C. 

So don’t send them ashes. 
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ANTI-FREEZE USERS 


‘Tue Army, NAVY, AND LEND-LEASE are taking millions of gallons 
of “Prestone” anti-freeze. This leaves a reduced supply for civilian 
consumption. 


The War Production Board, assisted by the Anti-Freeze Industry 
Advisory Committee, has worked out a plan of distribution of the 
available supply of all types of anti-freeze based upon a state allo- 
cation system. Under this plan there is every reason to expect that 
there should be enough anti-freeze to keep the nation’s motor 
vehicles running this winter. 


However, the chances are that “Prestone” brand anti-freeze will 
be rather scarce in many localities. Yours may be one of them. So, 
see your dealer early. Have that feeling of security that comes when 
you have the world’s finest anti-freeze in the radiator of your car, 
One shot lasts all winter. It doesn’t boil away, evaporate or lose effec- 
tiveness through “foaming,” Protects against rust and corrosion. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 
‘The words “Pveteady” and “Presione” are restered 
trade-natks of National Carbon Company, lac 
PRESTONE 
he Ue ANTI-FREEZE 
al | 


Home is a lot of little things—the way you want "em. A certain 
chair, and the ticking of a clock, the smell of what's on the stove, 
your old hat, and good friends. 

And among these is a pipeful of tobacco, and plenty of time 10 
enjoy it. 

Kaywoodie Pipes are part of this picture. When the work is done, 
when the slugging is over, when you've sweat it out successfully, 
you'll have the finest pipe that money and experience and pains: 
taking care can produce, Kaywoodie promises you that. 

A Kaywoodie takes years to make, and is, we believe, the mild- 


Many Kaywoodies go ditect to out Wahng men — 
please be potient if your dealer temoorarly con't 
fupoly you,  ilustoted here is Fame. Grained 
Keywoodie "Bulldog" Shave, No 06C— $10, 


O W948 


% 


‘est, coolest, pleasantest form of smoking. This is due to the 
Kaywoodie Briar which comes from the countries surrounding 
the Me 
‘or mass-produce it, oF short-cut it. After it has grown, it has to 
be seasoned and mellowed, aged and tempered, so it will draw 
the goodness from tobacco, and yield a cool, smooth, det 
smoke...a smoke free from trouble, with the 
‘Kaywoodie Flavor” 


terranean Sea (and only from there). You can’t rush it, 


inctive 


Yes, Kaywoodie is, and will be, one of the things worth while 
in your home, 


War Bonds 
come first 


1k ond London 
630 filth Avenue, New York 20, N.Y. 


Tricks of Fake Mediums 


silence, as if she were struggling for the 
words, “He wants to tell you to stay here. 
Do not go back home. He said, ‘Don't worry 
about me, I am happy.’” Another pause. 
“You have pains,” she moaned. “Pains 
here,” and she pressed the hand with the 
envelope in it to her head. “Go see an 
oculist,”” 

How she was able to read my questions 
through the envelope is explained in the 
drawings on page 68. 

From this “church” we taxied over to see 
the medium whom I shall refer to as Dr. S. 
Here, with minor differences, we found the 
same kind of setup as at Laura’s place. 
This time, however, instead of sealing our 
questions in an envelope, we were told to 
fold the slips of paper on which they were 
written. Dr. 8. went through a hocus-pocus 
of holding each folded slip to his forehead 
while the “spirits” came through with the 
answers to the questions, 

Miss Mackenberg nudged me. 
billet-switch trick," she whispered. 
often exposed it.” 

The billet trick, Miss Mackenberg later 
explained to me, has numerous variations, 
but the elementary principle is the substitu- 
tion by sleight-of-hand of a folded paper 
identical in appearance to the one on which 
the victim has written his question. How it 
is done is shown in the diagrammed draw- 
ings on page 71. 

Since so many persons preceded us, our 
questions were not answered until very late. 
‘The meeting had opened at 7:45 p.m. The 
crowd must have changed at least twice be- 
fore we got there. This would make the 
“take” for the evening over $125. 

Except for the fact that he brought a 
little old lady into my “‘seance,” the answers 
were much like those I'd heard before. 
After quoting from the Scriptures, he shut 
his eyes and said: “I see, I see, I see—a 
Uittle old lady, one who has passed away 
many years before, at your side. She says, 
‘God bless you.’ Yes, she knows Charlie, 
Nelther one of them thinks you should re- 
turn home, They are happy. They want 
you to be happy. Don't worry about those 
pains in your head.” 

Later, Mr. Proskauer told me that he 
had known these mediums and seen them 
operate over a number of years. 


“who trade with diabolic shownmanship on 
the sorrow of others. The same pattern is 
being repeated in every city in the United 


States. During and following every war, 
thousands of these mediums spring up. It 
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happens to be worse this time because the 
present war has been a long one and there 
have been many casualties. 

“The one phrase, ‘Consolation for the 
bereaved,’ which these mediums use is the 
snare that is trapping thousands of relatives, 
wives, sweethearts, and parents of dead 
soldiers and sailors. Revealing the tric 
these shysters use may save others. Profes- 
sional magicians are particularly incensed 
because, to defraud others, the mediums are 
using the tricks which the magicians have 
spent years developing for entertainment.” 

The other tricks most frequently used to 
dupe the customers, Mr. Proskauer ex- 
plained, are slate writing, table tilting, 
trumpet messages, spirit manifestions, and 
table rapping. 

Slate writing is most convincing and un- 
canny, even to a magician or one versed in 
mediums’ wiles, unless he is familiar with 
chemistry and physics. In one method the 
victim is handed two slates and a piece of 
chalk. He is then told to place the chalk 
between the two slates and tie or tape them 
together. 

“The secret lies in the chalk,” says Mr. 
Proskauer. “Seemingly nothing but an 
ordinary piece of chalk, which anyone may 
buy at a store, it really is pulverized chalk 
mixed with a little water, glue, and iron 
filings, molded and allowed to become hard. 

“The medium, after the slates have been 
sealed with the chalk between them, places 
them under his table. When they are out 
of sight, he brings out unseen a small but 
powerful magnet and traces with it the 
words he wants to appear, As he writes, 
the magnet pulls the chalk along noiselessly. 
The iron filings in the chalk nautrally fol- 
low the magnet, and while the writing is al- 
ways somewhat shaky and spiritlike, it is 
always readable. 

“Another method is to switch the slates 
with a confederate concealed behind cur- 
tains. The confederate does the writing and 
returns to the medium an identical pair of 
slates.” 

Table rapping usually is produced with an 
accomplice sitting at the table with the 
medium. Hands are joined, but in the dark- 
ness the medium releases one hand from 
that of her accomplice. She uses a hollow 
heel and hammer arrangement with a atring 
running up to her garter. With her free 
hand, she simply pulls the string and pro- 
duces the raps on the floor. It is almost 
impossible, in a darkened room, to tell from 
which direction the sound comes, particular- 
ly when the victim is keyed up. 
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Filing wicks o 
of Budd-buitt 


‘y detail in the maintenance of a costly 
nt_of the air is important. Taking nicks 
out of a plane’s propeller blade could he done 
=after a fashion—with a randomly selected file; 
but modern shop practice says, “No! Use the 
right file for the job.” With Nicholson Files, 
that admonition can be obeyed. For smooth: 
filing aluminum and aluminum alloys (like 
airplane propellers), the specially designed 
Nicholson “Aluminum Type A” usually does 
the job best. 
Hundreds of other filing jobs present similar 
ions. “Know your files and get abead” i 
¢ to the forward-looking mecha: 
Know Nicholson Files and your knowledge of 


file types will be up to the minute. 
FREE B00! It can give you 
more information about fle kinds, use and care In 


half an hour's reading than months of “apprentic- 
- 48 interesting illustrated pages. 


NICHOLSON FILE CO., 19 Acorn St, Providence 1, RL, U.S.A. 


(Avo Canadian Plant, Port Hope, Ont.) 


NICHOLSON 
FILES in” 


‘PURPOSE Usa 
Pecetes 
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The trumpet performance is a little more 
complicated. One method, repeatedly ex- 
posed by magicians, requires a small “gim- 
mick.” The trumpet itself is a metal cone 
about four feet long, painted black. On the 
mouthpiece end, the one the “spirits” use 
when they talk, is a wooden tip, turned to 
fit tightly over the metal. 

Concealed about the medium’s person is 
@ round base of wood, which fits snugly 
into the wooden mouthpiece, like a cork in a 
bottle. When the lights are put out, she 
reads the questions, which have been laid 
face downward on the table in front of each 
visitor at the table, by using a “reaching 
rod.” This is a contraption of collapsible 
tubing which, when opened, may be 10 feet 
in length. On the end of the rod is a pair 
of tweezers worked by wires running down 
the shaft of the rod. The medium picks the 
question up with this rod. The paper is 
slipped into the wooden tip on the base of 
the trumpet. This tip contains a small 
battery and a flashlight. The medium bends 
over the trumpet and reads the question 
inside. The light cannot be seen outside the 
trumpet. The trumpet tip is then removed. 
The medium places the now innocent trum- 
pet to her lips and the other end near the 
victim, and in a disguised, ghostly voice 
answers the question. 

There are scores of tricks, depending on 
the ability of the medium. Spirit photogra- 
phy is a stunt in which the victim is photo- 
graphed with the image of a loved one 
faintly outlined in the background. This is 
achieved by especially treated photographic 
plates or trick photography. Spirit mani- 
festations in which the medium appears to 
exhude “ectoplasm," a wraithlike vapor, re- 
quire expert manipulation. One famous 
medium, who was exposed, was found to 
be able to swallow yards of specially pre- 
pared cheesecloth and in the darkness to 
bring it forth from her mouth, creating the 
illusion that a spirit substance was emanat- 
ing from her. 

The multimillion-dollar racket thrives 
despite efforts of authorities to suppress it. 
Nearly everyone is a little superstitious, 
Will you light three cigarettes with one 
match? Are you careful what you do on 
Friday? The spook crook’s golden oppor- 
tunity lies in this human trait, One great 
asset they have, Mr. Proskauer explains, 
is showmanship. 

“You go to see them,” he says, “because 
you think there might be something in it. 
Step by step they build you up to an emo- 
tional climax where your reason loses con- 
trol. Then they tell you the spirits can 
say no more today. You can come tomorrow 
and tomorrow—until your money is ex- 
hausted.” 
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DOES WO7 GROW O1M/ 


‘SEE way 
it means safer night driving for you 


AFETY from start to finish! 
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MiRRORUKE 
MEFLECTING SURFACE of 
/APORIZED ALUMINUM, 


dealer for G-E Sealed Beam 
‘the lamps that do not grow dim! 


BUY WAR BONDS 
AND HOLD THEM, 


SAFETY FROM START 70 FINM/S#H/ 


G-E MAZDA SEALED BEAM LAMPS 


GENERAL @ ELECTRIC 
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How is a huge, 16-inch gun turret on 
a battlewagon swung into firing posi- 
tion? . 

How is a big 90-mm. antiaircraft gun 
kept trained on its fast-moving target? 

‘These and other tasks of warfare are 
too tough for the controlled muscle 
power of mere man. So they are per- 
formed by made-to-order “nerves” and 
“muscles” of steel and oil, using the 
principle of hydraulics. 


Hydraulic “nerves” and “muscles” for superhuman tasks 


Hydraulic “nerves” and “muscles” can 
move and control many hundreds of 
tons at the touch of a finger on a lever. 
And with hairbreadth precision. 

Even before the war, Vickers Inc. a 
division of the Sperry Corporation, had 
years of experience in applying hydrau- 
lic power and control to industrial de- 
vices, and to Army and Navy weapons 

Wartime brought additional assign- 
ments. Here are a few examples 


They turn the belly turret of a 


pressure, That takes plenty of 
muscle —so the “muscles” and 
controls are hydraulic—for speed, 
Precision, smoothness. 


They keep ack-ack guns on the 
target. In response to firing data 
from the Sperry Antiaircraft 
Director, our Army’s 90-mm. an- 
tiaircraft guns are automatically 
positioned on the target. The 
hydraulic control mechanism re- 
sponds to a movement of a thou- 
sandth of an inch of the controls. 


BE 


They spin the 1550-ton turret on a battleship. This me: 


and elevating the monster 1 


s training 


inch guns mounted three abreast in a 


heavy, armored turret. Precision, speed, and dependability are vital. 
‘The hydraulic drive is one reason for our Navy’s deadly gunfire, 


= 
They open the mouth of an LSM. 
When it’s time for the bow doors 
of a Landing Ship Medium to 
open, it’s time for action. Posi- 


tive, dependable operation may 
be a matter of life or death. This 
heavy job is entrusted to Vickers 
hydraulics. 


xk k * 


While the applications of hy- 
draulics to modern weapons are 
spectacular, Vickers equipment 
is performing equally important 
tasks on the production front. 

Giant presses, intricate ma- 
chines for making munitions, 
machine tools, and oil-well ma 
chinery are but a few examp! 

When Victory permits, 
ers precision hydraulic equip- 
ment will help produce hundreds 
of postwar products, 


SPERRY 


CORPORATION 
30 Rockefeller Plaza, New York 20 


FORD INSTRUMENT CO.,.INC. 
SPERRY GYROSCOPE CO.,INC. 
VICKERS INC. 

‘Waterbury Tool Division, VICKERS INC. 


Casite Guarantees Summer Starting in Winter 
Weather or Double Your Money Back. 
© Old Man Winter is roaring ’round the 
corner again. And back with him come 
winter starting worries. Your engine 
coughs and sputters . . . refuses to start 
. +. runs down the battery . . . causes 
needless delay and expense. 

Casite is the guaranteed answer to 


Maximut 
advertised price of Casite. 


fe BUY MORE WAR 8ONDS. x 
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GET YOUR 
HORSEPOWER 


winter starting troubles. Casite cleans 
out motors and keeps them clean—speeds 
oil flow, gives quicker compression. Re- 
sult: your engine leaps to life, even in 
the coldest weather. 

Casite is sold by service stations, 
car dealers and garages everywhere, 
for only 65¢ a pint. 

THE CASITE CORPORATION + HASTINGS, MICH. 


® CASITE 


| CLEANS OUT MOTORS 
KEEPS MOTORS CLEAN 
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‘T'S EASY to make an excellent linoleum 

cement with Casco Glue. Simply mix 15 
measures of Casco with 1 measure of water, 

Apply this mixture liberally to the clean 
floor with a heavy brush. Roll linoleum care- 
fully over this space and place sandbags or 
weights on top surface to assure even pressure. 
Keep weights on for 12 hours or overnight. 


Casco Glue wins on 4 counts 


Unusual strength. Casco Glue hardens and 
sets chemically to form a bond of remarkable 
strength and toughness. 

Greater durability. This glue is highly resist- 
‘ant to dampness, heat, and age. 

Easy to mix. Casco Glue mixes easily with 
cold water—no heating problems. 
Economical. A little Casco goes a lang way. 
Mix it as you need it. The powder, if tightly 
covered, lasts indefinitely. 


For special outdoor jobs and water projects, 
ask for Cascamite—the waterproof plastic ad- 
hesive. 

You can get both pipes 
Casco Glue and 
Cascamite in 10¢, 
25¢,and larger sizes 

at ‘all hardware 

stores. 


Send for free Casco Project Booklets and free 
Gluing Guide containing 80 household gluing 
hints. Just address a post card to Casein Com- 
pany of America, Dept. $2, 350 Madison Avenue, 


ASCO "=<" GLUE 


“Sets chemically —hardens permanently’ 
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Miracles in Bonding 


(Continued from page 78) 


general public in small packages shortly. 
Phenolic, melamine, and urea resins are 
classed as thermo-setting materials. The 
term has a very special meaning in the ad- 
hesive and plastics industries. These resins, 
when heated, first melt and then solidify 
while still hot. They cannot be liquefied 
again by heat. There is another class of 
synthetic adhesives called thermoplastics, . 
which act differently and are therefore em- 
ployed for different purposes. These are ap- 
plied by heating and set only when cooled. 
The same amount of heat will liquefy them 
again. These are used in a great many ap- 
plications such as the bonding of fabric to 
produce waterproof raincoats, ponchos, and 
tarpaulins. They have the advantage of 
remaining flexible after setting and also the 
important property of high resistance to 
gasoline, oil, and other substances that rub- 


| ber cannot withstand. 


‘As might be expected from all this, the 
new adhesives have also entered the packag- 
ing field with sensational results. Wartime 
needs for waterproof packaging of food and 
many other supplies have brought suddenly 
into being some entirely new and higher 
standards. The armed forces have naturally 
demanded packages that would stand the 
utmost in weather, and they have got them 
from the packaging industry by the rapid 
development of resin-based adhesives of 
many different,formulations. They even got 
packages that could be thrown overboard 
and floated ashore without coming apart, 
and that are oilproof, verminproof, gas- 
proof, and moldproof, 

Will older forms of glue go out of use as 
a result of this rapid development of new 
and better adhesives? Nobody predicts that 
as yet, In general, the synthetic resins are 
costlier than ordinary glues. In wartime 
we pay little attention to costs, but the stiff 
competition of civilian business is a differ- 
ent matter. The great strength and dura- 
bility of the new glues insure their use to 
the exclusion of others in many applications. 
In other cases the older starch, casein, and 
animal glues will be good enough. It is diffi- 


| cult to make accurate predictions at this 


stage, but at any rate we now have glues 
for all purposes which are so far superior 
to those we have known heretofore that we 
need to revise our ideas entirely as to what 
an adhesive really is and what it can do. 

The director of one of the big research 
laboratories puts it this way: “Before the 
war, glue was merely stickum; now it is an 
engineering product.” 


POPULAR SCIENCE 


Were few your car 


‘Now's the time for MARFAK 
chassis lubrication. Keeps your 
cat limber ‘despite freezing 
weather, makes winter driving 
smooth and effortless. MARFAK 
is extra tough and long-lasting. 
‘And your Texaco Dealer ap- 
plies it by chare . . . never by 
chance! Every point of wear, 
every point of adjustment gets 
a going over ... from tie rods to 
spring shackles. But don’t wait. 
Colder weather's just around 
the corner, Ask your Texaco 
Dealer to give your car that 
“MARFAK feeling” today! 


THE TEXAS COMPANY 


TUNE IN the TEXACO, STAR THEATRE storing 
ton every Sunday night. See your 
local newspaper for time ond station 
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gANBALL DES ON BATTEpy One 


Gideon P. Shorthaul is puzzled. 
Several nights each week, he hos 
been driving his cor round the 
block to keep his battery charged. 
But it didn't work. Actually, his 
storter and lights used more juice 
than his generator could replace on 
: these short hops. You were only 
=‘\ wasting precious gasoline, Gideon! 


...THE WISE WAY IS 
PERIODIC RECHARGES! 


AS rationing means restricted driving . . . and 

that's bad for your battery. But don’t let your 
battery go "dead." Drive in to your Exide Dealer 
occasionally for a FREE CHECK UP! When neces- 
sary, he'll advise a recharge which 
will keep your battery strong. 
PERIODIC RECHARGES cost 
little, but they postpone the day 
when you'll need a new battery. 
When you must buy, geta depend- 
able, long-lasting Exide, Buy to 
Last—Save to Win. 


Don't by : 
! ra withoug, amt You 
you MUST buy, i 
2 dependable, long die? 
merchandise. eae 
Take care of th 
have. Make then) 


ings you 


fast! 


sTAR 


you 5 


‘THE ELECTRIC, STORAGE BATTERY CO. 
Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 


EXIDES ARE USED IN MORE THAN 100 
APPLICATIONS BY OUR ARMED FORCES 
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- Starting screw 


Aud a SPEED NUT 
stops vibration loosening and cuts assembly costs 40-50% . . . 


2. Applying 
lock-washer 


2. Positioning 
SPEED NUT 


The SPEED NUT method requires only 3 
hand operations as shown in photos 
‘above. And only 2 parts are needed in- 
stead of 3. Why go through 5 hand 
operations when only 3 are necessary? 
Why handle 3 parts when only 2 ore 
required? For an eye opener on the 
economies of the SPEED NUT system just 
multiply this 40% motion-saving by the 
millions of fasteners you use per month. 
Then add to that the saving by elimi- 
nating 1/3 of the parts. Your figures 
will amaze you. The winning products 
in postwar competition will be those 


FASTEST 


3. Starting hex nut— 
finding thread 


3. Tightening with 
power screwdriver 


a self-locking nut, too, that weighs less, 


THINGS 


ra 
>} 

OR THE 
SPEED NUT 


that are assembled faster and protected 
against loosening from vibration. Bil- 
lions of SPEED NUTS were used before 
the war and on war products, too. More 
billions will be used on postwar prod- 
ucts. Over 2,000 shapes and sizes. Engi- 
neers who move up faster are those 
who know how to make assembly lines 
move faster. Write for literature. 


TINNERMAN PRODUCTS, INC. 
2022 FULTON ROAD, CLEVELAND 13, OHIO 


ONe -§ ASEING 


NGS 


5. Tightening w 


HAND OPERATIONS Ey 


WAY WITH ONLY 


- J OPERATIONS 
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How to use 
Grinding Wheels 


HE secret of using a grind- 
ing wheel successfully is to 

ect one that is of the right grit 
and grade for the work to be 
done, and then to operate it at 
the ‘proper speed. Although, 
where maximum efficiency is re- 
quired, such as in production 
work, it may be desirable to use 
a wheel designed for the par- 
ticular job, it is not necessary to 
have a large assortment of wheels 
for all-purpose grinding such 
that encountered in the average 
home workshop, garage, repair 
shop and on the farm. 


Wheels made from Carborundum 
Brand Silicon Carbide are adapt- 
ed particularly to the grinding of 
brass, aluminum, cast iron, 
bronze and other metals of low 
tensile strength. Wheels made of 
Aloxite Brand Aluminum Oxide 
are used for grinding all kinds of 
tools, steels, metals and ma- 
terials of high tensile strength. 
Sold by hardware dealers every- 
where. 


To get full information on the 
use of grinding wheels in your 
workshop, write for your free 
copy of “Short Cuts to Better 
Work for the Home Craftsman.” 
The Carborundum Company, 
Niagara Falls, N. Y. 


S 


Dept.S-114 


THE CARBORUNDUM COMPANY 


Niagara Falls, N.Y. 
and, Alive are regatered trad 
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New Era in Bombing 
(Continued from page 98) 


of that number. An enemy fighter trying 
to get at the pilot and copilot flies directly 
into the fire of eight guns. All of these 
guns are remote-controlled. All of them 
compensate automatically for range, de- 
flection due to the speed of the firing plat- 
form, the speed and course of the target, 
the effect of gravity, and other variables. 

At the start, some of the experienced 
gunners didn’t like the remote-control de- 
vice. They could do better with an ordinary 
power turret, calculating their “lead” in 
their heads, they said. So to show them, we 
held a contest. We put green gunners at 
the remote controls and pitted them against 
the old-timers. For the men at the remote- 
control guns it was like shooting fish in a 
barrel. That settled the argument 

The record of enemy aircraft shot down 
on raids is eloquent of the plane's firepower. 
In two raids in which the fighter opposition 
was described as weak to rather light, the 
gunners accounted for a total of 21 planes 
plus 22 probables and 23 damaged. 

B-29 crews were somewhat baffled when 
the Japs broadcast that the “super air 
fortresses, being larger than ordinary bomb- 
ers, were easier targets for our fighters.” 
It didn’t make sense, Nor did it make sense 
when Tokyo in the next breath announced 
that key cities in the Japanese homeland 
would be evacuated in part. 

‘The plane's speed is protection in itself. 

In one flight over the Hump from China 
to India, a B-29 was jumped by a half dozen 
Tojos near Myitkina, Burma, at an altitude 
of 22,000 feet. The Tojo is a fast, radial- 
engine fighter that looks somewhat like a 
P-47. This particular Superfortress had 
never been on a combat mission, Its crew 
was green. The Japs stacked up high to 
take their turns. 

‘The first one to make a pass did get in 
some shots, but in trying to establish a 
normal assault curve that would bring him 
out in a safe dive he misjudged his target's 
speed. He had to cock his plane over almost 
on its back to bring his guns to bear, and 
as he peeled off his belly offered a perfect 
target to the bomber's rear gunner. The 
Jap went down smoking. 

‘The other five Tojos dived, but all they 
hit was thin air where the B-29 had been. 

The altitude at which the B-29's fly is 
additional protection. Our crews have seen 
the best of the Jap fighters struggling to 
get abreast of them after half of a Super- 
fortress task force had bombed the target 

(Continued on page 226) 
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Switch to Auto-Lite Batteries 


fighting forces in tanks, half- 


Be guided by the experts 
who choose batteries for the 
world’s toughest transporta- 
tion services. For example, 
the million-mile trans-ocean 
flying record was established 
by a Pan-American Clipper 
equipped with Auto-Lite 
batteries. 

Auto-Lites, too, are_speci- 
fied for service with our 


AUTO-LITE BATTERY CORPORATION * TOLEDO,1, OHIO 


“Monufocturing Plants at: 


iagara Falls « Atlanta + Indianapolis + Oakland « Oklahoma City « Torta CED) 


AUTO LITE 
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tracs, jeeps . . . wherever 
dependable power counts. 
Get the long life . . . the 
extra power you need. Buy 
an Auto-Lite battery—speci- 
fled [as original Ave-tn 
equipment by mens 
leading automo- **tif 
tive engineers. 
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A LIQUID-COOLED GIANT— 
THE WORLDS MOST POWERFUL 


Going into America’s new planes is the most powerful liquid- POWERED BY ALLISON 
cooled aircraft engine in the world. & It is an Allison enigine eer sre 
—of approximately 3,000 horsepower. It is more powerful Pao Warhawk 
by hundreds of horsepower gives our pilots over 36 cad Pjs—Misiong 
a third more power to work with than the huskiest eeciec 

The morethan-30,000 Allison engines 
engine they had before. # Virtually all its parts are buile for the U.S. Army Air Forces 


the same as in other Allisons. So plane crews around power the above planes, 


the world can service it right now. % Its high 


power, long range, smoothness and depend- 


ability are qualities vital in the days of war, 
and equally important in the planes in Cs 
which you will fly when peace returns. O7e 


ee DIVISION, OF GENERAL 
( KEEP AMERICA STRONG \ MOTORS 


LIQUID=COOLED AIRCRAFT ENGINES 


BUY MORE WAR BONDS z Indionapolis, Indiana 
See Every Sunday Afternoon 


Ss GENERAL MOTORS SYMPHONY OF THE aiR—NBC Network 
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JUST a moment from America's Main Street await the 
thrills of the open road i 
‘as we strive for the Victory 
For the open road holds 
lists everywhere. Ridinj 


riding an Indian motorcycle . . . you'll want to in the 
days ahead when the motorcycle sport gets back into 
full swing. . 

Indian, with its exclusive Spring Frame comfort, bril- 


MOTORCYCLES «we... 


Buy Wer Savings Bonds and Stamps regularly. 
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very best. To head for the open road 
‘or in postwar days on one of the 
Indians designed to make motorcycling an even greater 
and more economical travel pleasure than ever before 
isa pleasure you can make your own, 


Find out about motorcycling and about Indian, now! 
Put your coupon in the mail... Today. 


BUY WAR BONDS NOW 
TO BUY AN INDIAN LATER 


Indien Motocycle Company 


my name down to receive any 
snaouncements. 


Name. 


Address. 


WRITE A SLOGAN... 


WHAT KIND OF A “LIGHT” Do You 
WANT IN YOUR HOME AFTER THE WAR? 
SEE THIS NEW LIGHT AT YOUR DEALER'S 
@ VERD-A-RAY is a new 

scientifically 

with the "pink 

note the comforting “pastel greenish” white light emitted 


improved visual (sharpness) a 

lief from eyestrain and reduced gl 
‘Many war plants use VERD-A-RAY; 

‘ene such plant 1 

paper that hospi 

aches were reduced 69.13%, hos- 


saved In one deport- 
nt in one month after proper instal- 
lation of this new 


not, write direct. Any combination 
of six words or less, descriptive of 
VERD-A-RAY may win o prizs 


ORDINARY BULB 
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and turned about to go home. Most fighters 
begin getting sloppy on the controls at 
30,000 feet. The air is thin; ailerons, 
elevator, and rudder respond sluggishly to 
the stick. In contrast, the B-29 is almost 
as well-behaved at high altitude as it is at 
sea level. 

Jap flak gunners misjudge both the speed 
and altitude of the B-29. The Intelligence 
interrogation forms made out after a raid 
often record that the AA was “low and 
trailing.” 

‘The new techniques that I have mentioned 
cover a multitude of things that, for security 
reasons, cannot be described. But I can say 
that a rapid-fire camera, connected with the 
bomb-sight mechanism, gives A-2 a running 
pictorial account of a raid when the planes 
have returned to base. It starts shuttering 
a given number of seconds—depending on 
altitude—after the shackles release the 
bombs, and it keeps recording the results 
until the plane banks for the return home. 

‘These new techniques include a division 
of labor inside the airplane made necessary 
by its bulk and complexity and its occasional 
assignment as a lone-wolf bomber. The 
copilot is a competent meteorologist. The 
bombardier is a navigator, the navigator a 
bombardier. The radio man is a radio me- 
chanic. The flight engineer is an engine and 
airplane expert. Two of the gunners are 
good mechanics. One of the gunners is a 
highly trained first-aid man. 

In case of a forced landing the crew can 
make even major repairs, including engine 
dismounts and overhaul. In its capacious 
belly a B-29 can tote a couple of spare 
engines on a relief mission to another field. 
It is no secret that B-29's have been flying 
their own fuel over the Hump, and to see a 
ship disgorge 10 tons of gasoline is no 
novelty. 

To judge fully of the effectiveness of the 
plane as a bomber, it is necessary to assess 
as well the by-products of its extreme range. 
On the first Anchan mission, directed at the 
great Manchurian coke ovens, a first-degree 
alert was sounded along all of coastal oc- 
cupied China from Shanghai north, and 
around the Yellow Sea through the Korean 
peninsula, not to mention throughout Japan 
Proper. 

The Japs didn't know where we were 
going. The force flung at them was large, 
and, for all they knew, portions of it could 
be splintered off to strike simultaneously at 
targets in an area of thousands of square 

(Continued on page 232) 
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TAYLORCRAFT 


MORE PLANE FOR YOUR MONEY 


Y “MORE PLANE" we don't necessarily mean 

a bigger or heavier plane for less money. 

We mean finer performance, greater stability 

and longer cruising range—more genuine owner 
satisfaction. 

But don't take our word for it! Ask any Taylor- 

craft owner at your local airfield—he'll tell you 

how it can outfly and outclimb any plane ints class. 


And he'll give you scores of other reasons that 


will substantiate our statement—Taylorcraft— 


more for your money. 

The new Taylorcrafts will be well worthy of 
the reputation established by earlier models. Valu- 
able experience gained through the building and 
designing of Army and Navy light planes in large 
volume, and the availability of newly developed 
materials will contribute greatly to the perform- 


ance of your postwar Taylorcraft. 


Our aim is to deliver to a peacetime America, in 


the future as in the past—more flying for your monly. 


World's Largest Builders of Side-by-Side Airplanes 


AVIATION 


NOVEMBER, 1954 


CORPORATION - 


ALLIANCE, 
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First Bicycle Cooster Broke “Qs First Engine with 


Cylinders Cast en Bloc 


First Yellow Toxicab 


Famous “Firsts” 


by NEW DEPARTURE 


@ The name New Departure aptly de- 
scribes an organization whose thought 
and action has even been in advance 
of its time. 


A partial record of the “new depar- 
ture: New Departure is reported 


on this page First Conveyor Roll Bearing 


First Duol-Purpose 
Ball Bearing Well over million New Depar- 
ture ball bearings are and 

ask until the 


h an unprecedented demand is 
dex of ball bearing efficiency in 
bearing the loads, maintaining precise 
location of moving parts, reducing 
friction and wear, for all peace-time 
mechanism 
New Departure, Division of General 


First Self-Sealed Bearing Motors, Bristol, Connecticut, 219 
Lubricated-for-Life 


First Successful 
Treadle Roll Bearing 
for Textile Looms 


First Self-Sealed 
Lubricated-for-Life First Pump Shaft Beoring 
Mine Car Bearing Self-Seoled and Lubricated-for-Life Rockwell Hardness Tester 
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The battery of 
‘Aifos lathes Is 
in constant 


NOVEMBER, 1944 


What these two patriotic Americans did is typical of 
the efforts of many hundreds. In small shops and home 
workshops, Atlas tools pointed the way to profitable 
after-hours work that grew into a thriving business. Be 
sure to find out about low-cost, compact Atlas tools for 
your postwar shop! 


ATLAS PRESS COMPANY 


1155 N. PITCHER ST., KALAMAZOO 13D, MICHIGAN 


There ore many. jobs 
fort "nil 


forthe Atlas mi 
machine. in the” ABC 
Tool and Die Co. 


HOME WORKSHOP 
BASIS OF SMALL 
BUT VITAL 
WAR PLANT 


One day's work a day wasn't 
enough for Mac Milligan and 
Jack Ryan, Rochest 
when the Axis took on Uncle 
Sam. So the two veteran machinists pooled 
their home shop resources . . , an Atlas 
lathe, milling machine, shaper, and drill 
press... and began making tools and dies 
in their spare time. 


Soon Mac and Jack had to spend full. 
time on their business which they named 
the ABC Tool and Die Company — and one 
by one retired machinist friends offered to 
pitch in and help. More machines were 
purchased including four more Atlas 
lathes . . . and the plant force grew to 
sixteen men with thousands of vital preci- 
sion products to their credit. 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


Now —Air Operated Collet Chuck Relieves 
Second Operation Work on Screw Machines 


‘by a sleeve 


By using a collet asthe chucking means, slight variations ia the 
ter of the work a5 frequently experienced with automatic and hand 
Screw machine products can be permitted without sacrificing ac 

Sr concentricity. Thus accomplishiag an imporant saving in time 
and cost 


The air chuck is an ideal tool for holding parts for drilling, milling, 
slotting. burring, chamfering. boring. counterboring, ping. thread 
ng: seaimine air Other work where tne juachioe ontcetion shoeld be 
eeacentric withthe chucking furiace It is adapeable 0 
Jobs merely by changing collet and stop. This results 
valuable production metals and materials. The chuck w 
type work whether round, hex, square of fectangular, and permits f 

iciency of the operator, as it is operated by a foot operated valve thus 
Teaving hands free to load and unload—reducing fatigue and cuttiog 
unproductive time to a minimum. 


Wrigley's Spearmint Gum, 100, is a help on. the job. For chewing 
sum helps relieve dry throat, and helps ease fatigue brought on by the 
Strain of work, And at the same fime you are chewing and gettiog the 
Benefits of swell tasting Wrikley’s Spearmint, both hands are free and 
you need not take a “time out.” The Army and Navy have recognized 
these benefits and are now shipping overseas on/y, all of the limited 
Production of Wrigley's Spearmint. When Wrigicy’s Spearmint can 
guia be produced fn guficleot quantity forall the valuable benches of 

figley's Spearmint Gum now being proven. on the battleseld will 
apply to industry here ac home. preren a 


for angle milling job 


An air operated collet holding 
fixture for precision chucking 
or machine tools 


You can get complete information from Redmer Air Devices 
Corp., 601 West Washington Blod., Chicago 6, Ill. v1s4 
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Let Aeronca show YOU how to get ready to do 
BIG BUSINESS with a SMALL AIRPORT! 


Do you want to get into the real money making 
end of aviation, the coming new industry—in 
business for yourself? You can be independent 
—your own boss—running your OWN AIR- 
PORT. 


Now—today—you can start getting ready to 
make big profits in aviation! You need no fancy 
set-up, no big cash outlay. But you do need the 
“know how", and only Aeronca offers its dealers 
a complete profit-making program! Tells you 
things you must know to make money with a 


MAIL THIS COUPON! GET THIS BOOKLET NOW! 


AIRCRAFT CORPORATION 


wipaieroms, oie 
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small airport; to whom and how to sell Acronca 
planes, how to make your field “ying headquar- 
ters" and many other things you'll want to know. 


‘Aeronca's complete dealer program is based on 
more than 16 years experience in leadership of 
the personal plane field, It can start you, as it 
has started others, on the road to success and 
profits through small airport operation! 


uk Aeronca for the facisnow. Send 
for illustrated booklet today. Use the 


‘coupon, 


{Al Bennest, Direcot of Sales, 
Reroocs Aircraft Corporation, Middlewown, Ohio 


ime yout valuable booklet on “"Why You Should Be An Acroncs 


Sead 
Bester". enclose Ie, 
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Night shift or day shift, the steelworker's 
car must be always ready. Thousands 


a” workers insure 


of those “front line” 
utmost reliability in spark plug perform- 
‘ance by having their plugs cleaned and 
adjusted every 3,000 miles, and by 


replacing worn plugs with new AC’s. 


That's a good rule for everybody, be- 
cause it saves gas, oil, and vital materials 
for an earlier Victory. 


CLEAN SPARK PLUGS 
SAVE UP TO ONE GAL- 
LON OF GAS IN TEN 


ING YOUR FIGHTING MAN HOME SOONER 
BUY ANOTHER WAR BOND THIS MONTH 
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miles. First-degree alerts cut down the 
enemy's industrial output. 

As an aircraft the B-29 is a versatile ma 
chine. On one raid the pilot of a Super- 
fortress, unhappy about his position in rela- 
tion to the target on his first run, and again 
on his second, made a third try. 

“I pulled her around with no trouble at 
all,” he said. “She handled like a fighter.” 

In a raid on Nagasaki we cascaded in- 
cendiaries on the Kyushu Island naval in- 
stallations. While it would not be good 
Intelligence to let the enemy know what 
we know about the effectiveness of our 
raids, it can be disclosed that a brace of 
B-29's enjoyed the results of that visit so 
much that they stooged around too long 
watching the show. That left them short of 
fuel and they had to make intermediate 
landings on grass-surfaced fields with run- 
ways less than half the length of those at 
their home base. 

The incident stilled once and for all the 
allegation that the B-29 had to have a run- 
way as big as all outdoors to get off the 
ground. Those rock-and-slurry (mud) run- 
ways that we use were built long partly to 
reassure the crews of our heavily-laden 
bombers and partly to reduce the chance of 
operational losses. 

In the beginning the crews were worried 
about the pressurized interiors. They 
thought that if the fuselage got a hole in it 
anything might happen. (See page 136.) I 
have seen a B-29 come home after several 
hours at high altitude with a nine-inch hole 
in the skin and still with sufficient pres- 
surization to obviate the need for oxygen 
masks. The superchargers have plenty of 
excess capacity. 

Emergency rubber patches are provided 
for bullet holes, but one crew, receipting for 
-50 calibers from a Jap fighter that stood 
off at a respectful distance, prankishly 
patched the ship with cheese. from their 
sandwiches to see if it would work. It did. 

So far as we know, the Japs don't have 
a very clear idea as yet of the kind of weap- 
on being used on them. In one broadcast 
they described it as a “large-type bomber 
of 42 tons, of an extensive cruising radius 
and equipped with four-motored engines.” 
‘That's a rough idea—quite rough. 

Radio Tokyo has called the B-29 “fragile.” 
‘The ship has been landed wheels-up in a 
dry river bed and been back in action within 
a week. One Jap commentator said the 
plane was made of shoddy, ersatz materials. 

(Continued on page 240) 
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LL ranspanent 


] MOUTHPIECE 
(MOUTHPIECE TUBE 


‘prevents hockllow of moisture 


CONDENSING CHAMBER 


Se — taps ond holds biter ivies 


fond sediment 


BOWL GUARD 


y"~ shoot and bevel dry 
/ 
/ 


SS traneanante sont 


THIS IS NOT A MIRACLE-PERFORMING PIPE . . . Royalton Crown has 


no mystic gadgets—no secret elements to make a poor tobacco taste won- 


drously fragrant... But it does have SIX PATENTED FEATURES that make it 


the only pipe of its kind—a pipe that STAYS EVERLASTINGLY DRY. . . Con- 
densing well traps bitter slugs and juices, assuring an ever-dry bowl and 


an ever-dry mouthpiece. Special construction permits efficient cleaning. 


HENRY LEONARD & THOMAS, INC., OZONE PARK, N, Y, 
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Caught in the Widows Web. . . 


Boring into the inky blackness, the P-61 Northrop Black Widow 
ferrets out the enemy with an electronic eye and delivers a torrent 
of cannon and machine gun fire. 

As hefty as a light bomber, but with the agility of 
@ single seat fighter —that's the “Black Widow.” 
Like most other outstanding U. S. fighters*, the 
P-61 uses Curtiss Electric Propellers. 


CURTIS ELECTRIC 
PROPELLERS 


Curliss- Wright Corporation » Propeller Division 
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America’s Number One Manufacturer of Warm Air Heating Plants Announces 


COSTS LESS!...MORE EFFICIENT!... AMAZINGLY COMPACT! 
Sf ALREADY PROVED IN THOUSANDS OF HOMES! 


80% OPEN REG- 
1 (STER SPEEDS 
WARMTH TO 
EVERY CORNER 

OF YOUR HOME. 


FLOOR-LEVEL AIR 
DRAWN OFF HERE— 
QUICKLY WARMED— 

MEANS WARM FLOORS. 


COMPLETELY 
AUTOMATIC! NO 
DIRT, ASHES, SHOV- 


AIR INTAKE 
CHAMBER SPREADS 
AIR INTO HEATING 
CHAMBER. i NEEDS NO BASE 
MENT—NO DUCTS, 
‘AIR IS: WARMED ; AIR-FLOW PRINCIPLE 
AND CIRCULATED IVES BETTER 
3105 TIMES AN o . COMFORT. 
HOUR IN AN )-y “ “ 
AVERAGE 
5:ROOM HOUSE, ‘ET THE WHOLE 
‘ or THis *weAT OF 
i rl 


Us Fete 800K! td 


STREAMLINED BOTTOM = 
MAKES AIR “FLY” 35% FASTER 
THROUGH THE FURNACE! YF ei shia "INSIDE STORY 

about this and 


IT’S CALLED A "FLOOR FURNACE’— ster wisble 
BECAUSE IT IS SET IN THE FLOOR! | heat plants, 


Here is some of the practical Coleman heat-magie you can have after Sel i oe 
the war, New ‘‘warm-floor” comfort—automatic effortless ease——sur- Mt reef ating 


prisingly low fuel cost. One of a group of advanced heating plants, per- coupon for our copy, 0 
{ected by Coleman engineering genius. Gas, of, butane models will be |S Dut Si-c, Wih, Haas 
available. eae 


THE COLEMAN LAMP & STOVE CO. 


Dept Sikes Wiha, 
Wot etn snd me yor FREE tte sh | 


THE “HOT” NAME 
IN HOME HEATING 


THE COLEMAN LAMP AND STOVE COMPANY 
WICHITA 1 * CHICAGO If » PHILADELPHIA & » LOS ANGELES 54 
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PIONEERS FOR 80 YEARS 


Ever since the Civil Wor, Stevens has 
pioneered new developments in sports 
ing orms and new and better ways to 
make them. 


LOOK TO STEVENS FOR THE GUN YOU‘LL WANT 


Are you thinking about a new gun for postwar hunting, target shooting or 

| just plain and fancy “plinkin'?” Then look to Stevens for the best buy ina 
b rifle or shotgun. 
Right after war restrictions are lifted, you'll be able to pick from a wide 
variety of Stevens-built models. They'll have all the fine features you'll be 
looking for—at surprisingly moderate prices. You'll find them outstanding 
in value—the result of Stevens’ long experience, sharpened by Victory 
production of military arms in great quantities. 


Thousands of shooters own Stevens Springfield Brand single and double 
barrel shotguns and .22 rifles, These extremely popular models will again be 
ovailable. And so will the newer Stevens models like those illustrated below. 


J. Stevens Arms Co. ‘- me , 
Division of Savage Arms Corporation Ve in ill, 


Chicopee Falls, Mass. 


Adjustable for automatic loa: 
ing, hand-operoted ey 


Stevens No. 22-410 
Over-and-Under .22 Rifle 
‘and .410 Shotgun. Afield wi 
this combin: 
ready for all kinds of small 
gome ond vermin. 
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U. S. Navy’s Grumman Hellcats in Action off Saipan 


SMNMUNAN 


AIRCRAFT ENGINEERING CORPORATION, Bethpage, L.I., N.Y. 


Midwest Radio Corporation—since 1920, famous 
for fine radios, and their factory-to-you selling 
plan with savings up to 50% —looks to the post- 
war future. To build the kind of radio you want, 
they ask you now to submit a letter on the subject: 
“What | Want In My Post-War Radio.” For the 
11 best letters, Midwest will give $1,000.00 in War 
Bonds. Letters must not exceed 200 words and you 
may send as many entries as you wish. Letters will 
be judged on the practical value of the ideas con- 
tained therein and the decision of the judges will be 
final. In case of ties, duplicate prizes will be awarded. 
All entries must be postmarked not later than midnight 
Dec. 31, 1944. Contest open to all except employees 
of Midwest Radio Corporation, their advertising agency, 
and members of their families. Winners will be notified 
on Jan. 31, 1945. Prizes will be awarded as follows: 


First Prize ....$500 in War Bonds 
Second Prize . .$200 in War Bonds 
Third Prize... .$100 in War Bonds 
and eight prizes of a $25 War Bond each. 


Send your entry to Contest Editor at 
MIDWEST RADIO CORP., Dept. 59 J, Cincinnati 2,0. 
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WANTED: 


Engineers with talent in 
tooling, machine design, 
precision assembly 
methods... 


The United States Time Corporation—the world’s largest watch 
makers—are making precision instruments for war. 


For this big job, we need engineers. Engineers with talent in 
tooling, machine design, precision assembly methods. Engi- 
neers who appreciate teamwork and will share our zeal for 
accomplishment. Engineers 

who want permanent jobs. SIngerwot 
We suggest you fill out and 

mail usthe attached coupon. The Most Famous Name In Time 


U.S, TIME, Dept. PS. 
Waterbury, Conn. 


Gentlemen: 
Tam interested in the opportunity you offer. My field is—___E 


NAME. 


STREET. 


crry. STATE 


All applications for positions nvust conform to the War Manpower Commission 
Regulations of the Employment Stabilisation Program for the Waterbury Arca 
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WHERE PERFORMANCE REALLY COUNTS... 


«+» COUNT ON DEPENDABLE 


CHAMPION SPARK PLUGS 


Add to our own vastly increased re- 
quirements for food, those of untold 
millions who desperately need it, but 
cannot now produce it, and the bur- 
den on the American farmer is stag- 
gering. Yet with the characteristic 
vigor of the home-front soldier that 
he is, and the aid of power farming 
equipment which multiplies his abil- 
ity to produce many fold, he is meet- 
ing the need with magnificent forti- 
tude, His car, truck, tractor, station- 
ary engines, and the implements used 
in conjunction with this power equip- 
ment are literally the farmer's “strong 
right arm.” Dependable Champion 
Spark Plugs, long-time favorites of 
farmers everywhere, play their vital 
part in keeping engines smooth, 
economical and dependable. Real- 
izing their importance, most farmers 
inspect, test, and clean all spark plugs 
at regular intervals — install new 
Champions when necessary. 


Finish The Fight With War Bonds 
Buy More Than Before NOW! 
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If anything, it is constructed of platinum 
and diamonds. 

‘The Twentieth has had its problems. En- 
gines have been troublesome, for one thing. 
That isn't their fault. We've carried as 
much as a 40,000-pound overload on those 
four Cyclones. Our distances are great and 
sometimes we have to. Cylinder heads burn 
out and must be replaced. 

We are not getting away with our raids 
scot-free, The communiques tell of airplanes 
failing to return. Occasionally flak gets 
them. Sometimes Jap fighters making head- 
on attacks don't peel off fast enough, and 
collide. Once in a while operational losses 
plague us, as they plague any bomber com- 
mand. But those losses are far from being 
prohibitive. 

The men of the Twentieth believe in their 
airplanes, and in a long-range program of 
strategic bombing that is almost everything. 
Their welfare, their comfort, is a paramount 
consideration of the Command. When they 
clamber into their planes they are handed 
compartmented food containers from which 
dangle electric cords. There are six com- 
partments in each, containing six meals, 
from soup to chewing gum. For a hot meal, 
all a man has to do is plug a container into 
the B-29's electrical system. 

And on the way home from a raid the 
crew passes the hours enjoying Tin Pan 
Alley tunes, brought in by the radioman 
and piped throughout the ship. True, it's 
canned. It has been recorded—by the Japs 
— from broadcasts of American orchestras 
for a “psychological offensive” against 
American soldiery in Asia. 

‘The Superfortress crews are grateful to 
Radio Tokyo for entertaining them while 
they wear down Japan's will to make war. 


t Atte ntions 
T 
Tore wet 
Teed tog | Yn 
i Gam 


Acted Size Pog 


‘Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 

Sillment sealed. Silimanite insulator. Alloy needlepoint 

electrodes for easy starting. One piece construction, 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO 1, OHIO 
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Think of fluid power as the three-link 
chain: Source—Circuit—Utilization. 

The Circuit is the key dink. It may go 
around corners and into tight places. 
It may even be vulnerable. Too often it 
is just taken for granted. 

The success of fluid power depends 
on the engineering of the Circuit. That 
is Parker's business. 

We do the engineering from design 
through to installation. We build the 
valves and fittings and the tools to 
handle them. 

Our specialized know-how distilled 
from twenty years’ experience with 
Fluid Power System is at your command. 

‘The best way to get this know-how 
applied to your problem is to ask a 
Parker engineer. Or write direct to 
The Parker Appliance Company, 
17325 Euclid Ave., Cleveland 12, Ohio. 
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PARKER SELECTED TO DISTRIBUTE SURPLUS WAR 
STOCKS OF PRECISION VALVES AND FITTINGS 


Recognizing that users of precision valves and 
fittings would be served best by having war 
surpluses made available through an organiza- 
tion with broad application experience, Metals 
Reserve Company has appointed Parker to be 
a distributing agent. For details on type, 
‘quantity, specifications and application of this 
very large stock, write, wire or telephone 


PARKER SERVICE AGENCY 


Cleveland 12, Ohio 


17325 Euclid Avenue 


‘agent for 


METALS RESERVE COMPANY 


From Flying Jeeps 
to Leviathans of the Air 


Re a 


LIBERATOR . . . 4-engine bomber LIBERATOR EXPRESS . . . transport 


VALIANT . . . basic trainer VENGEANCE . . . dive bomber 


RELIANT . . . navigation trainer SENTINEL . . . “Flying Jeep” 


HEN VICTORY has been won, provide the postwar equivalent of these 
Consolidated Vultee Aircraft planes, from small “air livvers” to trans- 
- Corporation will be in a position to oceanic cargo-and-passenger planes. 


CONSOLIDATED VULTEE 


* San Diego, Calif. Fort Werth, Texas Louisville, Ky. Allentown, Pa. 
Vultee Field, Calif. New Orleans, ta. Wayne, Mich. Elizabeth City, N.C. 
Tucson, Ariz. Nashville, Tenn. Dearborn, Mich. Miami, Fla. 


Member, Aircraft War Production Council 
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light have been powering tank-bus! ome-thrower x00 


field telephones, flashlights, o o 
LEAK pRodt) 


You miss these Leakproof bi 
millions of our fighting 


THE FLASHLIGHT BATTERY THAT 


secause iv’s LEAKPROOF 


Ray-O-Vac is the only flashlight battery that's sealed-in-steel. This means 
it stays fresh far longer than ordinary batteries ... that vital power is 
there when you need it. It's the only battery guaranteed never to cause 
corrosion damage to your flashlight. Watch for Ray-O-Vac LEAKPROOF'S 
return to the consumer market after Victory. 


\WE FLASHLIGHTS @YYZD BATTERIES 


RAY.O-VAC COMPANY, MADISON 4, WIS. ; Other Factories at CLINTON, MASS. ; LANCASTER, ONIO;”SIDUX CITY, IA; FOND DU LAC, WIS.; MILWAUKEE, WIS, 
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{As significant in its way as the coronation of an earthly monarch, is the placing of the steel 
superstructure that crowns a queen of the sea. %¥ And surely a fine ship is queenlike, for she possesses 
regal beauty, proudly defies the wind, the weather and the sea and gives royal guardianship to the 
men who sail her. #x These qualities are imparted to a vessel by the shipbuilders—men who build 
with their hearts as well as their arms. Theirs is both an art and an industry—a craft and a science. 
4 For neatly forty years, Defoe has been building and crowning queens of the sea. Yesterday, beauti- 
ful yachts and hardy small craft came from the Defoe ways. Today, fighting ships for the Navy. 
‘Tomorrow, for peacetime America, Defoe will build private vessels and industrial products that reflect 
the skill and devotion typical of the shipbuilder’s art. This is the only way we know how to build. 


DEFOE SHIPBUILDING COMPANY, BAY CITY, MICHIGAN 


PD Four White Ster Renewal Citations 
BR Sor andes Rrerel ices 
by Beh Corker, 


SHIPS FOR VICTORY 
SERVANTS FOR PEACE 


BACK THE ATTACK 
—BUY WAR BONDS 
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Keeping posted high in the air 
is one secret of successful fly- 
ing. The ground keeps track of 
the plane. The plane knows the 
weather, the course, and what 
it’s like at the field. 


Lear was among the very first 
to make aircraft radios — had 
gained an enviable reputation 
for fine radio and navigation in- 
struments long before the war 
— was ready when war needs 
demanded greater and greater 
technical development. 


Some of these developments 
be mentioned now: 
‘They're too secret. Some are in 


trols. Some will have no use 
outside of war. 


But there are others that hold 
vast promise for everyone when 
peace returns. 

With its war job done, Lear will 
turn its discoveries, its develop- 
ments, the resources of its lab- 
oratories and plants toward 


ei Wha igs esis aid Snipa ron stoety, 
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A tank will 
burn for 24 


yours fuels used in high-powered tank. 
engines make fire a constant threat to 
tanks! But on our armored giants, first 
lick of flame sets off a warning signal, the 
driver reaches for lever and blaze is smoth- 
ered instantly under a blanket of carbon 
dioxide snow-gas. Kidde designed this 
system especially for tanks. 


id 
Snuff out 
tishers, "PM dioxide 


Screen for inyaci, 
ings, pitalons fasion! 7, cover |; 
Car lay barr land. 


dione oeT Ee Of smoue 
rom Ki, ‘ 
forces chemical ait, °!- 
Fm the smoke cut _ of 
reen, 


inders 
tanks to 


Gases-unden-presuare, harnessed by Walter 
Kikle& Company, tre seroteg ui fight> ac 
ing men in many ingenious ways. After K 

the sar they? serve’yoe, Look for thim? 


WALTER KIDDE & COMPANY, INC, 140 CEDAR ST., NEW YORK 6, N. Y. 
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Men treasure the VonRoy Pipe for the trail 


of memories it leaves of past enjoyments— 
and for its unfailing promise of new plea- 
sures still to come, Give yourself the justly 
proud satisfaction of owning @ VanRoy—the 


pipe that proclaims the exacting smoker... 


VAN ROY COMPANY, INC. 
EMPIRE STATE BUILDING 
NEW YORK 1, N.Y 


VanRoy Pipe Family—ARISTA 3.50 * BARD 5.00 * COURIER 7.50 * DUMONT 10.00 
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By CONTRAST they seem worlds apart . . . the spectacular Evinrude “quads” that drive 
these swift assault craft... and the peaceful “fishing” Evinrudes that every sportsman knows. 
But the big motors in olive drab owe much of their great performance to the peacetime Evin- 
rudes that came before . . . co more than 30 years of concentration on building pleasure motors 
better and better . . . lighter and more powerful . . . ruggedly reliable and trustworthy. In 
stepped-up measure these qualities are built into the Evinrudes that serve on battle fronts 
today. After Victory they will again be yours .. . in new Evinrudes designed for your greater 


enjoyment of every hour you spend on the water! Evinrude Motors, Milwaukee 9, Wisconsin. 


EVINRUDE OUTBOARD MOTORS 


BUY MORE WAR BONDS e HOLD WHAT YOU HAVE 
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ing © service uniform. He looks less colorful, yes, ot 


Grip of the handle—ond, obove all, the untiring eaxe 
with which it works. These features are part of every 
Plumb tool. Fayette R. Plumb, Inc., 4837 Jamex Street, 
Philadelphia 37, Pa. 


PLUMB TOOLS ILLUSTRATED, Ton te 
lammer, Single BH Michigan Axe 


HAMMERS + HATCHETS + AXES + SLEDGES 
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Today, you cannot buy this new “Pocket” 
Stove. Originally designed byColeman,it is ex- 
clusively built for the use of the armed forces. 

‘When peace comes, this compact, amazing, 
little magic stove will double the joy and 
convenience of millions of picnickers and 


sportsmen. Easy to carry as a thermos bottle 
or flashlight. Only 8% inches high, 4% inches 
in diameter—yet the 


“hottest” little cooker 


Burns the Same Fuel 
, Used in Your Car— 
| White or-Leaded 


For Them Today... 
For YOU Tomorrow 


you ever touched a match to. Telescoping 
case makes two handy utensils. Ready in 
minutes for cooking, heating drinks, purify- 
ing water, Irs the outdoor stove of tomor- 
row. Every hunter, fisherman, camper will 
want it. Grand for backyard pi 
and for hundreds of uses around the home. 


ics, too— 


FREE BOOK — Write for dramatic picture story of 
the Coleman “Pocket” Stove at the fighting fronts, 


‘THE COLEMAN LAMP & STOVE COMPANY, DeptPS-264, Wichita 1, Kans, 


S 


for Outstanding Achieve- 
ment in War Production 


POCKET" 
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Chicago 11 


Philadelphia 8 Toronto, Can. 


ngeles 54 


STOVES—CAMP STOVES ~LANTERNS—LAMPS— IRONS 
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SENSATIONAL WAR BARGAINS 
in LENSES « PRISMS 


OUR ITEMS MAKE EXCELLENT CHRISTMAS GIFTS— 
All Neatly Packed and Marked 


Our Policy on War Surpluses—We are cooperating to move surplus while the war is still 
on. Our customers receive full benefit of all savings effected through our pur- 
chases of war surpluses. We do not hold merchandise for high future prices. 


ot huge slse—"5%" long 
‘end polished, Other 

seve Optics, Optical Instruments 
Unique gift item, unusual paper wel 
Plots, fc. Normally these Prisms would retail trom 
Shout $24 10.530 each. 


Stock No. 3004-N . 
PRISM—Priee $2.00 eech 


SILVERED TANK 
*poid. 


tock No. 9005-N .... PLAIN TANK PRISM— 
Price $2.00 each Postpaid.” This one is excellent for 
SPECIALS IN LENS SETS piplecting all'the cofors of the spectrum—a beauti- 


ss.the unique Xmos Gift, popular with Servicement 
Big 10 Page Project and I¢ Booklet with all sets FOUR TANK PRISMS—Special--$7.00 hppa 
describes. successful developments—points the « This is the most sensational bargain we have 
way to new experiments ‘ever been able to offer. 


Set No. 301-N “Our Advertising Special” 15 Lenses for PROJECTING LENSES 

$1.60 Postpold. For making your own powerful tele- 16 MM. Achromatic Projecting Lenses. Set No. 4002-N 
scopes, low power microscope, strong magnifiers, ‘consists of 2 cemented achromate, 18,6 MAL 
drawing projector, photo ceils, telephoto lens, aiameter with effective focal length of 2” 
dummy focusing ‘camera, Kodachrome viewer. inally mfg. for U.S. Government ... $4.00 
stereoscopic viewer, ground glass and enlarging 

focusing aids. For experimental optics, portraits 25mm sen there nine be toad tar enlarging ih Aled 
of ables and small pets, copying, ultra close-up Pestpald. (May also be used for enlarging g6mm to 
shots, and many, many other uses. xa i. ronaiat ial 


's 144 inches in diam, Mounting directions and 
Set. No. 305-N “The Gadgeteer’s Delight” 35 Lenses for mnt supplied Free, 
$5.00 Postpald. Contains all the lenses in the above 


set plus twenty more expensive lenses increasing MAKE YOUR OWN RIFLESCOPE 
your field of experiment and gadget making. All Complete set 5 matched Achromatic Lenses, orig- 
our lenses are neatly packed and marked. inally produced for U.S. Navy gunscopes—3% 


Power. Order No. 2000-1 ‘$11.00 Postpaid. 


Shntaine all'the lenses in the above seta KELLNER EYE-PIECE LENSES 

oflers that makes this a sensational buy. he v FOR TELESCOPES 

sty ot Mtess experiments and builds wide va. These will delight all telescope makers, Origin 
due? countless experiments and build a wide va- 

riety of optical equipme ly manufactured fo 'S. Govt. Binoculars, 
Fishy SS ODE EAST res You ean use in telescopes. binoculars. microscopes, 
e Mlustrated Idec Book... $1.00 ete. Consist ‘of achromatic eye-lens and a Aeld 
‘Fun with Chipped Edge Lenses” a mae he era 

describes a wide variety of uses for our Stock No. 6060.N—Uncementer $.75 Postpaid 
lenses and contains much information espe- stock No. 60b1-N—Uncemented 

cially designed for beginners in optics. Dut Bdged. $1.25 Postpaid 


Satisfaction Guaranteed ® Minimum Order $1.00 


EDMUND SALVAGE COMPANY 


427 W. Clinton Ave., Dept. 10, P. 0. Audubon, N. J. 
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You have enjoyed such good service and 
long life from your AC Fuel Pump because 
of the quality that is built in, from design 
to finished pump. 


You will continue that performance and 
quality if you insist on an AC when you 
need a new, or a rebuilt, fuel pump. 


BUY WAR BONDS » BRING VICTORY QUICKER 
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Seal Windows and Doors— 
Cut Heat Losses 


KALK-KORD 


Seals Cracks Quickly, 
Easily, Without Tools! 
Kalk-Kord, 


the 


‘Yoo simply press Kalk-Kord 
in place with fingers alone, no 


‘nail holes in woodwork or pl 
ferproof and can be painted over i 


unsightly cracks 
Kalk-Kord is 


Ik-Koord is packed in convenient rolls, ready for use. It ia 
‘lean to work wi jim. Users everywhere 
enthuriastic about yourself, now. 


Kalk-Kord ai 
fore or order from Sears by mail, 


STITE ENGINEERING COMPANY 
3976 Chouteau Avenue St. Louis 10, Missouri 


| 4%) FIRST AID FOR 
Ag 


BATTLE-SCARRED 
FURNITURE! 


Shinola 
Colored Waxes 
in all colors 


© Whether you want to cover up cigarette burns, nicks, 
serotches on new furniture ...or bring back the rich, 
mellow finish on an old piece of furniture, there's a 
Shinola wax to match wood of ony age or color. These 
in the handy shoe polish tins, 
are eosy to apply. . . economical to buy. 

The scientific combination of oily waxes in Shinola pro- 
vides © protective pliable film which helps repel water, 
dust ond grime. Applied and finished like any other wax, 
Shinola waxes buff to a quick, brilliant shine. Swell for 
leather ond linoleum, too 
Shinola is the lorgest sell- 
ing poste polish in America, 

‘Arofuet of The BEST FOODS, Inc, 


‘EM SHINING WITH 
Wortime 


SHINOLA : 5 


NEUTRAL — TAN — BROWN — OX-BLOOD — BLACK 
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Drawing by Peter Hate 


M-G-M PRESENTS KING VIDOR'S PRODUCTION IN TECHNICOLOR 


AN American Romance % ) 
BRIAN DONLEY 
7 Ww JOHN QUALEN + HORACE McNALLY e y) ® 


Screen Play by Herbert Dalmas and William Ludwig 
Produced and Directed by KING VIDOR 


{ 
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AR aere'’s 


BEEN A 
BIG CHANGE 


« For years old"999 "was undisputed cham- 
pion of locomotive design and performance. 
But she couldn’t keep up with progress. 
For years nobody challenged the efficiency 
of the conventional tapered roller bearing, 
.either—until transportation and industry 
heaped increasing burdens on bearing service. 
It’s therollers that carry the load. And Tyson 


eos TYSON BEARING CORPORATION + 


found the way to add more load-carrying 
rollers around the raceway. Result: a stur+ 
dier, longer-lasting heavy-duty bearing, 

The Tyson “All-Rolls” design is leading 
the progress parade by doing many tough 
jobs better—and lasting longer—than bear- 
ings with fewer rollers. The big name in 
bearings today is... TYSON! 


MASSILLON, OHIO 


TODAYS | HEAVY-DUTY BEARING 


* BUY MORE 
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One of the finest tributes Harley-Davidson 
Motorcycles ever received is in this letter 
from T/Cpl. E. J. E., in the Pacific area: 

“It's miraculous how Harley-Davidsons 
stand up under combat conditions. We have 
a stretch of road 35 miles inland and there 
isn't a road in the states that could be half as 
bad. Dust about 6 inches deep, and hills so 
steep that locked wheels won't hold when we 
stop. That's where power is needed and a 
good sturdy machine. I even forded streams 
where the water was swirling around the air 
cleaner — and she kept running. It's a new 
deluxe Harley-Davidson for me after the war. 
It's a great motorcycle!" 

No more need be said after that ex- 
cept — Buy War Bonds NOW for your 
own Harley-Davidson after Victory! 


HARLEY-DAVIDSON MOTOR CO. 
Dept. PS, Milwaukee 1, Wisconsin 

Please send at once free copy of 24-p: 
ENTHUSIAST MAGAZINE, filled with motor 
cycle action pictures and thrilling stori 


Naame noo 


Address. 


City. ‘State. emir 
BER RE eee eee 
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From the keen, edge-holding teeth, to the 
correctly shaped handle, Atkins Handsaws 
have the fine points so much appreciated by 
men who know and like to use good saws. 
So if you can't get an Atkins at the moment 
(because Atkins men and material are ‘still 
largely at war) keep checking with your 
hardware dealer. When you get your saw, 
you'll be glad you waited! 


—. C. ATKINS AND COMPANY 
428 S. Illinois Street + _ Indianapolis ji 


Orrow 


You may never need co hold a life raft together with Weld- 
‘wood Glue, but you'll find it’s the handiest adhesive you ever 
used at your home work bench. 

In fact, this easy-to-use plastic resin glue is a honey for hobby: 
ists, Mixed just by adding tap water tothe powder, ican be 
used immediately, is cold-serting (work can be handled in a 
few hours) ‘makes a permanent bond! 

‘Waterproof, rot-proof and bacteria-proof, Weldwood glue 
won't stain, or mar the most delicate color or finish. 

Your hardware store or lumber dealer has handy packages of 
Weldwood Glue in 104, 25¢, 50¢ and 85¢ (1 Ib.) sizes. Get a 
can today or send 25¢ and your dealer’s name for a trial 314 
oz. sample. Supply limited, due to Uncle Sam's war needs. 

UNITED STATES PLYWOOD CORPORATION 
Weldwood Glue Dept. 105, 55 West 44th St., New York 18, N. Y. 


Weldwood Glue! 


some 


Weldwood Glue has everything: 

1. Tremendous Strength. 

2. Waterproof, Bacteria- 
and Rovpeoof. 

3. Quick and Easy co use. 
Noheating.No wating. 

4. Economical. 

5. Applied Cold, quick 
serine. 

6. Stain-Free. 


“Mak 


For finer, better-looking work . 
of tools and operations 


+. or order complete set and 4 
get money-making FREE book ayy 


Your home workshop success depends on your own skill 

and knowledge — on how well you use your tools! And 

that’s why DELTA-Crafe books are s0 valuable, helping you 

{0 produce finer, more satiatying. work» « = more quichyy 

Practical guidance lls every page of chese books. Eve 
project shown has actually been built feom these very pany policy. Delea is in the tool 
rest ides has Bee shop vee! Business not Re ‘book Busines,” And, these 
fare from your tools i the objective of DELTA. editors > ate planned t0 give you more. {rom the power 

‘The ‘finest tools in the world can't turn out a job alone — fools you now have, and those you'll Ret after the war. 

buc with the proper knowledge, you can produce work of ‘They’te planned Yor experts, beginners, and. juniors too! 

Useful beauty.” ‘These books give expert answers (0 thou: Mail the Coupon TODAY for the books you want, Be 

sands of shop problems. wise, ordee every one . . « right now, and get the free book 
Showa below: Hat-3 


Modern Method 
for Every Tool and Every Job 
lek ‘A complege education in modern 3 
sgn prone fesctick: Close 10,30 paper mncre tek 
Soo" iiveteations. in each book. ‘They 
ou time, money prevent mae 
“ colt mame el reer cae a 
unt al see, re godless ee 
i mi ‘OF uta sa egidmers = reference for experts! © 


a: Dandy novelties, aulcky, bal 
Getting The Most Out of Yours 
“ LATHE DRILL PRESS SHAPER 
Furniture Designs, Tris, ins SRCIRAR SAW 8 somren 
infer urate Stan of ‘50 ABRASIVE TOOLS BAND SAW & SCROLL SAW 
Check the books you want and mail coupon today. 
6 for $1502. " seen ase eh 


Tear out and mail coupon TODAY 


a a a a ec a et we as oe ey 


689-M F, Vienna Ave, Milwavkeo 1, Whe 
honk checked below. "Mor 
cont is Fuclowed. I 

veo 


For = 
PRACTICAL FINISHING METHODS 


Ltr feral 9 out of 19 joe 


fing, polls fi 
Completety 
1 pau of tables 


‘Get this book FREE! Order the complete Delta Home 
we fora ‘touks shown bore) for 
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BUILT WITH PRECISION 


\ 
| fer Preetstou 


At home, in the 

repair shop, or right on the 
production line —a good 
tool is like a good 

right hand. Being so 
important, it must have 

the qualities that produce 

& product worthy of 


@ craftsman. 
That's where Millers 
Falls comes in. For 


we build with Precision 
— for Precision. 

At the beginning of 

our National Crisis, we 


keep the quality 
of Millers Falls Tools 
at the 
possible. There were 
some pretty tough 
obstacles to over- 
come, but they were 
taken in stride, 
Today, we are happy 
to say that our 
tools are still 
the kind tha 
the good 
craftsman 
wants, 


MILLERS FALLS 
TOOLS 


GREENFIELD MASSACHUSETTS 
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Build It At Home... From SCRAP! 
THE WORLD'S SMALLEST 
5-CYLINDER AIRPLANE ENGINE! 

%” Bore and .600” Stroke 

Fou cam be the proud omer of this amazing Sccstinder, 4 


stroke evele alzplane-enzine, built to°1/Ath seule of its big rote 
Hiene now we are working all-out for. Un 


an,_ alsa’ raw, sasting xitt ‘and compl 
Eraiee mtirubing 1, YOURRELE. NO} 

moter tn your om work spall of it 
rocurabfe, odcesseat tal metal scrap. 

{to make you ean buy from us later 


ET OF BLUEPRINTS AND INSTRUCTIONS are 
now ‘available; understandable and easy to follow. 


A,COURSE IN MACHINIST. TRAINING 
AND’ A" FASCINATING HOBBY 


MORTON AIRCRAFT CO! 
3227 HARNEY STREET 


IT STAYS ON—RUST STAYS OFF 


IENDOIL 


RUST INHIBITOR 


Keep home tools, appliances, corrosive 
metal protectively coated, 


MENDS- 


DU PONT 
DUCO CEMENT 
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In the Ford kitchen . . . this little trial engine sputtered into life 


T HAPPENED far back—in the 

very early 1890's. In the kitch- 
en of his Detroit home, a young 
engineer, named Henry Ford, was 
testing a principle of the internal 
combustion engine. 

His apparatus, clamped to the 
kitchen sink, was a piece of one- 
inch gas pipe, reamed out for a 
cylinder—the flywheel, a hand- 
wheel from a lathe. Gasoline was 
fed from an oil cup. A wire con- 
nected to the kitchen light fur- 
nished the spark. 

He spun the flywheel. Flame 
came from the exhaust, the sink 
shook and the trial engine was 
running under its own power. Mr. 
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Ford was satisfied. He put the 
engine aside. It had served its 
purpose. His idea was proved. 

But he did not stop to applaud 
himself. “The man who thinks he 
has done something,” Mr. Ford 
once said, “hasn't even started.” 
His mind wasalready stirring with 
thoughts of a new and larger en- 
gine for transportation use. 

Just ahead lay the pioneering 
which was to produce the Ford 
automobile of world-wide use. 
Ahead lay the creation of the first. 
industrial assembly line, hundreds 
of inventions and improvements, 
the building of 30,000,000 low- 
cost motor cars and trucks to 


FORD MOTOR 


Buy Wer Savings Bonds and Stamps 


serve the needs of all the people. 
Today, at Ford Motor Com- 
pany the pioneering still goes for- 
ward. New methods, new mate- 
rials, new devices are continually 
being developed. You don't hear 
about many of them, because Ford 
assignments now are military. 
But one day the story of this 
modern pioneering cam be told. It 
will be told, you may be sure, 
through the medium of Ford, Mer- 
cury and Lincoln carsso advanced 
in both style and engineering that 
new millions will seek to own them 
—for comfort, for smartness, for 
reliability, and for economy. 


COMPANY €> 
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you can SAVE 
yur AW 


vere E-E 
this a 


@ To help conserve tools during wartime, 
many hardware stores and saw repair shops | 
are offering expert saw sharpening service. . 
and displaying this sign in their windows or 
on their counters, 

If you must have a new saw, for essential work, 
your Disston dealer will do his best to meet 
your needs, However, Disston saws and other 
quality brands are made to give long service 
and your hardware man knows how to keep 
them in good condition. 

Remember—a sharp saw saves time, trouble 
and lumber—and gives you a berter looking | 
job. See your Hardware Dealer or Saw Repair- 
man today ! 


HENRY DISSTON & SONS, INC. 


110 Tacony, Philadelphia 35, Pa, U.S. A. 


ie dee ON SAWS AND OTHER TOOLS ! 
Hardware Retailer — or write us— 


for ear copy of the Bissws Sey, Tool and 
Hile’Sancsl” Shows rishe way to use and! 
care for tools. 1! 
260 Buy War Savings Bonds ond Stamps regularly. 


BETWEEN YOU 
and the COLD 


New pliable plastic stops 
heat leaks—saves fuel. 
Weatherstrips windows, 
doors, baseboards, case- 
ments. Keeps out dust 
and dirt, Plugs cracks 
around drainboards, 
bathtubs, etc. 
Use inside or outside, Can be painted. 
EASY TO APPLY 
Unrolls like ribbon. Just press into place and it 


stays put. Does not crack, chip or shrink. A roll 
covers about 80 feet, enough for 5 windows. 


AtyourDealer’s . . . . $1.25 
Higher West of Rockies and C: 
Clreviar Free 


J. W. MORTELL CO. 
534 Burch St. Kankakee, Il. 


wel 


‘After war, there 
Be'even more’ ellicient ‘Synero’ Beetle 


Dept. PS-1i8 


EPAGES 
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This is the Time 


TO PLAN YOUR MODEL RAILROAD 


Wee 
BIG Book 
aY2" x1 
Bound in 
Buckram 


Pictures, plans, blueprints, facts, figures and 
instructions that tell the complete story of 
model railroading from the ground up—show 
you what to do to build a train set into an 
extensive operating system—how to plan a 
layout that will look like a real railroad— 
how to build an elevated division, a minia- 
ture lake, river or waterfall—how to ballast 
the roadbed—how to operate trains accord- 


AND THIS IS THE BOOK 
THAT WILL HELP YOU 


HANDBOOK FOR 


Model Builders 


PUBLISHED BY LIONEL 


When Lionel Trains Are Made 
Again, You'll Be Ready for Them 


24 EXCITING CHAPTERS. 192 PAGES IN ALL 


How to Begin. Planning the Layout. Looking 
Aheod. Layout Suggestions. Giant Rol 
Layout Biveprints. Tob! 


‘ond Benches. Cuts 
ond Fills. Grades ond Elevations. Lokes ond 
Weterwoys. Bridges, Trestles 

Signals. ‘Se ms, Yar 
Terminals, Real Estote Improvems 

scapes. Motive Power. Relling Stock, 


ing to real railroad practices and make them 
duplicate everything that real trains do. 
BEST OF ALL, the Handbook shows you what 
you can do NOW so that you will be ready 
when the war is over and Lionel Trains are 
again being made. Clip and mail the coupon 
below, enclosing One Dollar in check or 
money order. A copy of the Handbook will 
be sent to you by return mail. 


LIONEL © 


TRAINS 
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How to enjoy starched collar 
neatness & soft collar comfort 


The answer is SPIFFY—the invisi 
the self-adjusting springs. Smooth 
collar curl—holds down the points—keeps a fellow look- 


le collar stay with 
ay wrinkles and 


ing neat, smart and trim the whole day long. 


19 Million Sold 
To Servicemen! 


It’s a “Must” with the boys 
k 


man should hay 
‘our—25¢ and mor: 
Ss stores every 


Invisible Under Collar 


SPIFFY COLLAR STAYS 


CREST SPECIALTY CO., 663 W. Washington St., Chicago 6, Ill. 


It’s the patented filter with its 66 mesh- 
screen baffles, that whirlcools the smoke 


Se tees ree coedh nal REMOVABLE FILTER 
1S THE HEART OF 


tongue bite. When filter is discolored, it 


has done its job. Discard it and put in a 

fresh one—costs only ONE CENT. En- 
FILTERED 
SMOKING 


joy the benefits of Frank Medico Pipe, 
Cigarette and Cigar Holders. 
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MICRO-TESTING 
t ww - e “we 
| “beats the promise 
FOR 


CLEANER SHAVES! 


PROFESSIONAL Blades embody a degree of precision 


a 


superior to usual high standards. Tolerances— so.loseito 
perfection—attained by PROFESSIONAL crafismmem ate) = 
your guarantee of cleaner, smoother, nore sarisffing Slaves 
Try PROFESSIONAL Blades today— on 


sensation, More shaves per blade assure 


and reserve more steel for the war eflort, 


ECISHON-MADE * RUST-RESISTANT 
B LA D E § PROFESSIONAL BLADE CO., 
f NEWARK, 2, NEW JERSEY 


DO YOUR DUTY++ BUY WAR BONDS 


With 12 million red-blooded 
men busy in the armed serv- 
ices, lots of fine fish are grow- 
ing fat (and careless). The “good spots” are 
better than they ever were—just waiting to be 
fished. Beautiful fishing models of Johnson 
Sea-Horse outboard motors will be waiting too, 
when the right day comes. 


G =e We have been making lots of 

W itn ciibahe iesere sine alba? 

For war. It will take some time, 

when materials and manpower are released, to 

stock up on the deluxe models you want. But we 

will do our best to see that they are ready when 
Johnny (and Jane) come marching home. 

JOHNSON MOTORS, WAUKEGAN, ILLINOIS 


JOHNSON SEA-HORSES for DEPENDability 
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For This Handy 
| TUBE-BASE 
CALCULATOR 


SPECIAL 
GET 
ACQUAINTED 
OFFER 


tube characteristics 
avaliable tubes for 


FREE! Giant Radio Ret 


Here's a gift from Wholesale Radio, Laboratories, 
that you'll Want, Size Sty by 4% ft. Mi 

charts, ‘station list, a 

Shortwave. 

falling and 


idise You've been ‘trying to 
‘a0 achd tod 


feradter ‘equipment 
for Immediate deity 


BEST PIPEINITS 
RICE CLASS. 


WHOLESALE 
RADIO LABORATORIES 
744 W. Bdy., Dept $-10 Council Blutt, te. 


The Dennison Handy Helper Says: 
“PLAN TO BUY U.S. WAR BONDS 
AND STAMPS REGULARLY 

AND STICK TO IT” 


GUMMED LABELS STICK TO IT, TOO 
DENNISON MFG. CO., Framingham, Mars. 


CHOICE AMERICAN BRIAR 
+» $2.80 
© Silvercrest - as a 
“<& Superfine Purex . >>>) 1:50 
1.50 


stationery 
write for our new booklet, “Pointers on counters 
Pipes”, chock fll of pipe lore and pipe do's and don'ts 

LOH, STERN, INC., 56 Pearl Street, Brooklyn 1, .¥. 


S 
OF DAVID KAHN Inc.,.North Borgen, N.te 


IMPROVE MECHANICAL PENCILS 
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Speed Ewbep 


WITH A BACK OF STEEL. 


Work Out of Tough Swaps Jobs 


Steel back of Speed Sweep brushes is the basis of unique 
construction for faster, better sweeping. Block is 
narrower — easier to handle, Tufts of longer, better fibres 
‘are more compact — provide “spring and snap” action. 
Handle instontly adjustable to height of sweeper — re~ 
duces fatigue and strain. Speed Sweep brushes ore built 
to outlast ordinary brushes 3 to 1 


FULLY GUARANTEED. Since 
brushes have proved their superic 


Harbor Speed Sweep 
‘mony thousonds of 
They are unconditionally 
jompt shipment on 

‘ond 


Muwaunes Dusriss . 


528 N. 22nd St., Milwauk 


THIN cove LINE 
HAS UNSEEN 
STRENGTH 


G LUE forKEEPS 


with FRANKLIN 


Here's a genuine 
Glue that needs no mi 


joints. Tests prove Frank- 
fin stronger than the wood 
itself. 


| Guide, postpaid. (In Cans 


rant 


DO THIS THEN THIS 


To produce a clean hole with brace and 
bit, bore into the wood until screw point 
on bit barely emerges on the second face. 
Remove bit from hole and, centering bit 
in small hole left by screw point, finish 
hole from second face. This method avoids 
splintering wood and assures a neat job. 


LEARN DOZENS OF EXTRA TOOL OPERATIONS 
WITH THE STANLEY TOOL GUIDE 
With few exceptions, all tools are capable 
of many different operations. This authori- 
tative guide book gives practical instruc- 
tions on dozens of tool methods used by 
master carpenters and cabinet makers. 
More than 200 illustrations show opera- 
tions in detail. Send for your copy today - 
just 25¢ postpaid, 


| stantey Toots 


2114 Elm $t., New Britain, Conn. 
Enclosed find 25c. Pl 


nd me the Stanley Tool 
‘Send coin or stamps to 


Stanley Tool Co. of Canada, Roxon Pond, Quebec.) 


Name. 


Address. 


City. State. oa 7 
—= 
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magnetic, radium 
rystel, precision 


foiniess steel back $39.75 
foinless steel back $4250 
$59.75 


al Exelse Taxes, 


| Write for Free Ilust 


BELL WATCH COMPANY 


Time and Life bldg, Rockefeller Center, New York 20, ¥. ¥. 


ELASTL GLASS 


Belts & Braces 


4 Buchybaum £ Co. 


266 Buy Wor Savings Bonds and Stomps regularly. 


“GOOD PICTURES” 


WRITE TODAY FOR THIS 56 PAGE BOOK 
1 WILL HELP You 


SOLVE MANY PROBLEMS 
* SELECTION OF FILM 
EXPOSURE 
DEVELOPING 
ENLARGING 
FLASH PICTURES 
FILTERS & COLOR 


POPULAR SCIENCE 


THE MARLIN Firearms Co. New HAVEN, Conn. 


You've had fo wait a/ 


because lives had to be save 


On the sea... in the jungle ...in the Arctic... were 
those who could not wait. Navy and Coast Guard men... 
marines... merchant sailor iers... airmen, To these 
boys the slender margin between life and death might be the 
safety of a life-vest or the security of a sleeping bag. 

Because such tasks could not wait, you have had to. But 
when all is over, you will be well repaid for waiting. 

‘The spur of war's necessities has led to many new im- 
provements and innovations in Ta-Pat-Co Outdoor Sports 
Equipment. These will be yours when Ta-Pat-Co soon ore 
its multitude of sportsman friends again. 


THE AMERICAN PAD & TEXTILE CO. 
GREENFIELD OHIO 


| THE BOND with a PEDIGREE 
Ta | 


A thousand test 
formulas — hun- 
dreds of bonds of 
various kinds — 
fifty years expe- 
rience making 
bonds for the 
world’s best 
grinding wheels 

is the Ped- 


hold their shapes 
even when run at high speed—produce a satin-like 
finish that is so accurate it passes any surface ana- 
lyzer test hands down. 


Chi 
abl 


1d Wheels are tough, long lived, depend- 
0 sixes, styles and grains. 


Chicane Grinding Wheels—Only sizes up to 3” in diame 
the duration. with full WPB approval. 


Hondee Tool of 1001 Uses and His 


Wrenches 
Bit Braces- 
they were designed to do: saving t 


Automatic Dri 


e heen doing the work 


bad Send for Free Catalog 


ergy, and costs on countless different jobs. 5 / 
“Yanke: means faster and eas- vziq CHICAGO WHEEL & MFG. CO. 
ier work, “Yankee” quality means depend. | J 1101 W.Monroe St, Dept. PO, Chicago 7,1. 


able and rugged performance. Remember BUILD YOUR OWN MACHINE TOOLS! 


Blueprints $1.00 - Catalog FREE 


this when “Yankee” Tools, having done 
their bit in the shops of war, are again 
available for the jobs of peace. 


YANKEE’ TOOLS 


North Bros. Mfg. Co., Phila. 33, U.S.A. 
Established 1880 


Makers, also, of "Yankee-Handyman' Tools 
r. OTTAWA, KAN: 


re 9 8 


NOW IN BOOK FORM... A vost store house of Ng 
Fe lies) SS Dg ee ea 
cos, ch ya 


Sta $950 


can be used to construct bet- 
stronger, improved ap- 
ing products with Are 
Welding ond at substantially 
lower costs, Wrile today! 


| HOBART sxorncesca 


/41, )TRO:, OHIO 
World's Largest Builders et Arc Welders.” 


Welding” 
complete text 


HOBART ~“one of the 


PATTERN 


SERVICE 


FULL SIZE PATTERNS for making furniture, household 
equipment, cabinets, toys are now. available through 
‘Atlas, They work like templates in 

fo save time and insure accurace we 
No. 42 MODERN 


4 PIECE BOOKCASE 
A beautiful, modern | [LE Rem 
piece of furnituretor| jae 
any home. Pattern 


includes shop-tested 
“templates” for each 
wood piece and time 
saving numbered as- 
sembly instructions. 
Price 0c L 


— No. 15 

HANDY WORKBENCH 
Basic need of every shop 
is a good substantial 
workbench — and this 
pattern will help you 
make one quickly and 
‘easily — one that fts $0 
iewon'e get wobbly after 
a few weeks use. Has 
two handy drawers for tools. Price 25¢ 
Order paccerns by number, inclosing exact cash, 
Check or money order. Price includes mailing cos 
Pattern envelopes show many other useful patterns 
available at low cost. 


ATLAS PRESS PATTERN DEPT. 
Guide for All Drivers { 


sho" wat ae Sour dalve's 


0. Box 246-E11, WARREN, OHIO 


HULL MFG. CO., 


STOKER EMPTIES OWN ASH! 


A remarkable stoker already used by thousands 
of home owners—fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 
information NOW! 

POCAHONTAS FUEL COMPANY INCORPORATED 

341 EAST 13151 STREET © CLEVELAND 8, OM10 
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HEARING AID 


with New “Look of Youth” 


Brings New Poise, Confidence 
40 Hard of Hearing 


NEW ZENITH RADIONIC 
with Neutral-Color Earphone and Cord 


Described in FREE Booklet! Mail coupon below soday 
for your copy. Tells how thousands of hard of hearing 
now feel casual and at ease with Zenith’s smartly 
styled plastic earphone and cord which complements 
any complexion. Contains valuable information for 
all hard-oF- hearing. 


$40 Complete, Ready to Wear 
Model A-2-A 
FREE BOOKLET ‘ells how Zenith 
leadership in "adi 
with precision 
0 being you at 
$40 an even finer hearing aid than 
Zenith’s frst $50,000 hand-made 
. model. Also describes many other 
Zenith advantages. Sead coupon 
below. at once! 
Alto available —New Bone Conduction and Bone-Air 
Bemidns for ‘the few. whose phivsciant. recommend 
thete types. Bach onty 816 more, complete, 


RADIONIC PRODUCTS EXCLUSIVELY= 

WORLD'S LEADING MANUFACTURER 
PASTE ON PENNY POSTCARD AND MAlL> === 
ZENITH RADIO CORPORATION, Dept. PS-10 
P. 0. Box 6940A, Chicago 1, Ilinois| 


Please send me your Free booklet about Radionic 
fearing. 


Wer Sovings Bonds and Stamps regularly. 


The Sharper the Knife, 
the Better the Train! 


Every modeller knows the difference between @ sharp or 
ull enile."And the great diilerence ‘between, XA 
‘gnc . 


of fine surgical steel, ie 

Glways sharp. For when 
Rew! No. 89X-ACTO |B the cutting edge dulls, with 
geluxe all metal 


‘end 12 interchange: 
Sble blades, in 
i 


Knives end sets from 
Soe to $3.30 


ight blades, 
thar cre always 


eau 1 
noun 


Buy Wer Savings Bonds and Stamps regulorly. 


NEW PHOTO CATALOG 
AND BUYING GUIDE 


Wards new 40-page Photographic Cata- 
log is filled with bs pis 


accessories. 

Send for Wards free Catalog, and sho} 
the time and money-saving way--by mail. 
Wards feature nationally known equip: 
ment, all sold for cash or on convenient 
monthly payments. Write to nearest Ward 


Mail Ori 
MONTGOMERY WARD 


Dept. PSN 


Chicago Albany Baltimore Denver Ft. Worth 
Kaneas City Onkland Portland, Ore, St. Paul 


jer House for catalog. 


Free for Asthma 
During Winter 


If you cuter with those terrible 
tf Gold and dampe if ras. Wintrs winds Make Fou choke 
as if each rasp for breath was the very lust; it restful 
Sicep is Impossible because of the struggle to breathe: if 
Sou feel the disease is slowly wearing your life away, don't 
Fail to wend at once to the Frontier Asthma Co, 10F'a free 
{rat of’ remarkable method. No matter where you live oF 
Whether you have any faith in any remedy under the Sun. 
tend for thin free trial. If ou have suffered for a lifetime 

wervihing. vou could Warn of Without rellef; even 
‘ilterly discourazed, do not abandon. hope Dut 
y for this free Tf Wil cost you nothing. 


cks of Asthma when 


Frontier Asthm 
462 Niagara Street, 


Co. 459-N. Frontier side. 
Buffalo 1, New York 


POPULAR SCIENCE 


SUPERIOR Liquid Plastic 
DRIES TO TOUGH, HIGH-GLOSS FINISH 


Applies Easily With Brush 
+ A new paint miracle per- 
fected by Science! It's a true 
plastic you apply easily with 
a brush. Beautifies all sur- 
faces. Dries to long-wearing, 
brilliant white plastic finish, 
Leaves no brush marks. Non- 
yellowing, non-scratchable. 
Can be washed like porce- 
lain, It’s the paint of tomorrow—yours today! 


ORDER NOW ON MONEY-BACK GUARANTEE 
* No. 1 for walls, woodwork. 
$ 595 


No.2 for furniture. Pure white 
‘or can be tinted. $5.95 per gal. 
PER GAL, 
DELIVERED. 


with Special Thinner. Express 
prepaid or COD if desired. 


SEND YOUR ORDER OR WRITE 

FOR FREE ILLUSTRATED FOLDER 
SUPERIOR PAINT AND VARNISH WORKS 
2254 Elston Avenue ¢ Chicago 14, Illinois 


ewer’ WoRK SHOP! 


Rg 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


warm fh Bat 
og # ee 
we 
4. 4. 


Na 


WARNER ELECTRIC £0,360 N.Michigan, Chicago 
Gentlemen: Send Free Sample and Details ti 
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ON’T wait for 
those leaks or 
cracks in boiler, fur- 
nace, tank, radiators, 
piping to develop into real trouble. 
Repair them now—with Smooth- 
On No. 1 Tron Cement Repair. 
Easy to use—no heat required. In- 
expensive. Makes tight, lasting re- 
pairs that do not work loose, for 
Smooth-On expands slightly as it 
sets. Useful in dozens of ways 
around house, garage, shop. Tight- 
ens loose parts, fixtures, caster 
handles, knobs, ete. Also stops leaks 
in pumps, tanks, auto 
Get Smooth-On in 15 0%., OF 
larger containers at your neighbor- 
hood hardware store or, if neces- 
sary, from us. 


40-PAGE 
REPAIR HANDBOOK 


Doit with SMOOTH-ON 


Watehword 
RCE emg 
DEPENDABLE E 

ee ACCURATE : 


“Panrashock 


Proved in Action! 


WATERPROOF+SHOCKPROOF+DUSTPROOF 


17 sewets 75 
FED. TAX 


Ready indeed is this soldier of the skies equip- 
ped with his SAFE-T-CHUTE. Anil 
Company to keep pace, not only with the 


those who fly, but with the development of 
types of safety equipment. 
‘Today we're making SAFE-T-CHUTES for tl 


troop and combat flyers... but when Vietory has 


been won we shall turn our resources to the manu- 


facture of any form of SAFE-T-PRODUCT for which 17 JEWEL yellow gold-illed. Steel back $57.50 
our broad experience has equipped us. At this time [ior the idecl CHRISTMAS CIT] 
we invite inquiries from those who have a problem SEND MONEY ORDER OR CHECK NOW TO 


of designing or developing safety equi 


nt inthe THE HOUSE OF WATCHES 


nf 430 MADISON AVE., NEW YORK 19, N.Y. 


apparel or kindred 
Our engineering staff is available f 


and we are prepared to plan, ai 


ation 


or manufacture. 


yor Light of Heavy Work, 30-200 
Pofer Bomplete PLANS 38c, Se 
Beatie iaetude Pee our Bic 
TEIAY ‘Mig. ‘Co, 1323 Unley BI 
— 


NEI educational 
‘ernilable for colle 


schools —high schools 


pamniy ey er OPENING UPA 
NEW WORLD! 


“ASTHMA 
RELIEF 


Method 
f Asthma 
ot Nea Cardiac Mature and ey Fever 


Breatheaty 


Money Back Guarantee 
Send for Free Book, Dept. PS 


SWITLIK PARACHUTE COMPANY paver 


Dept. PSI TRENTON 7, NEW JERSEY 4k CAUTION: Read Literature Thoroughly 
‘ond Use This or Any Similar Product 
Only As Directed. 


© 1044, sein Parent 
————— 
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SHARPEN 
YOUR $98 
DRILLS 


with the 


E-Z 


DRILL 
SHARPENER ©? =~ | 


WILL SHARPEN ALL ROUND SHANK 
DRILLS FROM THE SHORTEST TO 
11” LONG—*/,," to 1*/,." DIAMETER 


‘This precision fixture is real shop size, sturdily built, 
attaches to bench or grinder frame. Thousands in use | 
—home and repair shops, garages, factories, farm | 
shops—wherever accurate holes are drilled. E-Z is 

simple to operate. Already set for 59° drill angle, no | 
adjustment needed for 99% of drills. Gives faster 

drilling, perfect hole centers and clearance. Guaran- 
teed to do the work. SAVE MONEY WITH E-Z. Comes 
complete with instructions, ready to sharpen your 
dull drills as good as new; low price of $1.98 because 
of our volume business on this wanted precision tool. 
Send check or money order for $1.98. WE PAY POST- 
AGE AND SHIP IMMEDIATELY, ORDER NOW! 


E - Z MFG. Co. 
Dept. $1, 1709 W.8thSt. Los Angeles 14, Calif. 


and Peppy Pal 
GARDEN TRACTORS 


wi 


Sus 


81 to 9 


Busine 


BUILD YOUR OWN RIDING 


TRACTOR—“WAR HORSE” 

ee ‘ 

a a ea SS 
i QZ 


tor "'Bach with steel of rubber tir 


wil plow. “cultivate. “Plans for 
Bullaing, ia few hours, any one of 
Above, postpaid for $1.00 (state 


Which’ wanted) or 
Money “Back Gua 


M8. for $2.00. 


es 


OTTAWA 28552" 


TRACTOR SAW 


‘Tarn wood lots into cash; help save other foels towin 
the war. Use Ottawa-fastest cutting: easiest way. 
Catsarge and smal log, fll trees. Thousand in 

Boskiveantety dutch cantot ices roman power tekst. 
OTTAWA MFG. CO.,0-1101 Forest Ave., Ottawa, Kansas 


%" to 12" 


Cut Holes 1"'to 2" $ 95, 
With Bruno No. 101 Gf 
NOW AVAILABLE FOR 
HOME USERS! A single 
Bruno Hole Cutter does the 
work of many fixed-t 
tools, from 4” to 114". 
Two Bruno Hole Cutters 
give a cutting range of 34” 
to 24%". Both cut ste 
sheet metal, plastics, wood, 
hard rubber, fibre and other 
materials. 

Bruno No. 100 has 14” 
straight shank. Also fur- 
ished as 100-B, with bit 
stock for braces. Cutting 
fange 3%" to 115%. Both 
$2.95. Model No. 101, has 
34" straight shank (No. 
101-B optional, with square 
bit stock) and priced at 
$4.95. Cutting range 1” t0 
244". NOTE: MONEY- 
BACK GUARANTEE! 


Bruno Tools, Beverly Hills 
California 


deo! for = 
nd ahs gyn rite 


Bruno Tools, Beverly Hills, California 
Enclosed Find Money Order For Tools Checked Below. 
Ns. 100 $2.95 
Ne. 101 $4.95 


HE HAS 


YOUR BATTERY 


Vital cargoes must get through to our fighting 
men overseas! For emergency communication 
the Merchant Marine depends upon portable, 
battery-powered megaphones. We're short of 
ies on the homefront now because they're 
needed to power countless time-saving, life-saving 
instruments on land and sea. Use your available 
Burgess Batteries sparingly . . . keep them cool 
and dry. For Free Battery Hints—Write Dept. H-3, 
Burgess Battery Company, Freeport, Ilinois. 


The War Chest Helps Here and Overseas! 


BURGESS 


[peg ©=BATTERIES 
| Supen semvict IN THE NATION'S SERVICE 


i UNI-CEL | 
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ITLOOK BETTER 
WITH 
*CLOPAY 
\ window 
SHADES?2, 


*Womenareamazed when 
they discover beautiful 
Clopay Window Shades 
fare economical fiber ine 
stead of costly linen, In 
plain finish only 1S¢, In 
Washable finish only 29¢ 
Full 36 in. x 6 ft. size, 
ready to attach, Ai Se 
1Ue and Neighborhood 
Stores everywhere 


[== *20] ENGINES IN STOCK 


‘The G. H. Q. miniature gasoline engine that 


really operates {s still available. Over 100,000 
sold to date. 15 H.P. Complete with fy- 
‘propeller, 


Feady to run. Power for all models. $20 com~ 
plete. “Send only. $1.00—Shipped Collect 
COD. seme day. Send 280 for illustrated 
Catalog of hundreds of hobby stems, 


GHQ MOTORS, Dept. SV114, 40 East21 St.,New York10,N. 


ATIONED MOTORISTS 


Saimea Now Get EXTRA 


GASOLINE MILEAGE 


‘Now you can get up to 30% extra gasoline 
Riicage with a Vacurmute on your ear, 
Guicker 
Somer aod 
‘Automatic Supercharge Princip! 
vacutonate s enttely dijerent! Operator 
oe Supercharge pine pte- aves gat Automat 
feoig Bravia Deter ean mistare, Cusran: 
Headed pire co som evieggurmilcage, more 
ower and beltse perormatce™ 


sas AGENTS TRIAL OFFER 


ip, smoother running, added 
fous gusoline savings guaranteed. 


FE, very car. track tractor 
7617°606 W. Slate St, Wowwetoue 13, Wa, 
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COMPLETE RADIO 
PARTS CATALOG 
| EVERYTHING in RADIO end 


ELECTRONICS for War Train- 
ing, Maintenance or Repair 


ae a 


Coil Winding CALCULATOR 
RADIO'S FINEST BOOK VALUES 


Easy to use! For fast ac- 
Specially ps 


curate di of 


a schools 
‘Senn forall i 
Ne 


Alll Six Books No, 37-799. 
ALLIED RADIO CORI 


SS 


E-)_ ALLIED RADIO 


BM 
HOLDERS for indus 
tty, ACH Toor Holders for home Work 
‘nmsrRoNa Bros.ro0t co. «_/* 
“The Toat Holder Peo 


PROTECT YOUR WATCH 
Awatch with a broken crystal is useless. Go 
to any jewler—ask him for a G-S FLEXO 


CRYSTAL 100% BREAK-PROOF. Fitted while 
you wait. Any size. Any shape. Guaranteed. 
GERMANOW.SIMON MACHINE COMPANY, Rochester, N.Y. 
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| 


NOW YOU CAN 
ACTUALLY SEE 
THE DIFFERENCE 
IN PISTON RINGS f= 


% Compare the above independent research 
laboratory microphotos. SEE how Burd 
electric furna ron assures scientifically 
controlled tension and uniform distribution 
of natural graphite in Burd “Graf-Flox” 
Piston Rings. Note that exclusive Burd 
ethods completely climinate abrasive met- 


al particles from ring surfaces and apply 
deeply penetrating colloidal graphite. Here 
you SEE why B raf-Flox” Piston 
Rings are self-lubricating, non-abrasive 


do not score, seize or scuff... why you ean 
drive your Burd equipped engine right from 
the shop under full load and speed without 
why they will add miles of motor 
life to your car or truck. Use the coupon and 
get free copies of the Burd “Graf-Flox” 
Handy Handbook and Car Economy Ree- 
ord Book. 


BURD PISTON RING CO., ROCKFORD, ILL. 
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IHETHER you handle 
the throttle of a loco- 
the wheel of @ truck—wield @ point 
brush or forch—work ot lathe, screw mach 
miller, drop forge, or grinder you'll find 
greater work satisfaction, better protection, 
more solid work comfor! in Carhartt Work 
Clothes. They're designed and built with the 
ill ond experienced workmanship assured 
by three generations of the Corhorit family. 
© record we're proud of-one family 
19 overalls for over fifty years! Your 
guarantee of greater satisfaction. 
HAMILTON CARHARTT OVERALL CO, 
Detroit, Mich. Cothartt Park, Ky. 
Atlanta, Ga. Dallas, Texas 
On sole at your local deolers 


UNION MADE WORK CLOTHES 


50 Years a Friend to Organized Labor 


PEEK) AMAZINGLY SIMPLE & EASY TO OPERATE 
“This portable Dynamic Welder—easily ear S 
Hed Fight to the job plugs into any con= 
the Wenient, ‘properly, wired: 110 volt ai 


Hight cizetit-works on Iron, Sze 


DYNAMIC WELDER CO., 
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13 East 23rd St. 


in every battle... 
doing vital jobs 
gly... 


cur sy tn Sh “y 
s cin oa 


do you WORRY? 


Why worry and suffer any 
longer if we can help you? 
‘Try a Brooks Patented Air 
Cushion, This marvelous 
appliance for most forms of 
Teducible rupture helps. hold 
nearly every rupture securely 
and gently—day and night— 
at work and at play. ‘Thou- 
sands made happy. Light, 
neat-Atting..No hard pads or stiff springs to chafe 
or gouge. Made for men, women and_ children. 
Durable, cheap. Sent on to prove it. Never 
sold in'stores. Beware of imitations. Write for 


Free Book on Rupture, no-risk trial order plan, and 
proof of results. All Correspondence Confidential. 


Brooks Company, 160-D State St, Marshall, Mich. 


Saves 
VALUABLE TIME 
and MONEY! 


"te LETE Spersting instruction 


BO Chicago 16, 
POPULAR SCIENCE 


Avoid those 
m—  — (Cold Wave Sitters 


How to live with a pipe | 
—and like it 


Fe patllds fragrant, friendly, meturally aromatic. 
Te starts ittle tobacco-shop along the old 
Philadelphia water-front in 1856. And it brings, 
in addition to the booklet, an ample sample of | 
Walnut, All for a penny postal addressed to Joha 
Middleton, 1203 Walnut (Tobacco)” St., 
Philadelphia 7, Pa, 


ASSURE MORE HOME COMFORT WITH 
ELECTRICITY FOR FOR ANY ANY JOB BALSAM-WOOL ATTIC INSULATION 
ANYWHERE: 


When the weather man says ‘continued cold,” 
will you groan as you watch your fuel dwindle? 
There's an easy, inexpensive way to keep your 
home more comfortable—while you make fuel 

savings as high as 20%. Just install Balsam- 
Wool Insulation in your attic? 


Balsam-Wool—the famous Blanket Insulation now 
bringing comfort and savings to thousands—is easy 
to apply in your attic. And Balsam-Wool is de- 
signed to give you lasting service because it is 
windproof, moisture-proof and fire resistant . . « 
high in efficiency. No wonder Balsam-Wool is sold 
under a Money-Back guarantce of complete satis- 
faction! This is a job you can do now—see your 
lwnber dealer, or mail the coupon, 


Let Memindex 


cues | glam Wool 
grtrg a te 
ares 


SEALED ATTIC INSULATION 


Wilson Memindex 
149 Carter St., Dept. H, Rochester 5, N. ¥. 
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“WAKE UP & 
SELINTLS 


Amazing 
RAZOR DEAL 


| $2.50 Value 


0. 
[Mitre (QL 


‘ALL METAL 
SUPPLY LIMITED 


“WEAREVER. |5 


THE CAMERA MAN (RAZOR DIV.) 
139 N. Clark St., Dept. 138, Chicago 2, I 


Store Route Plan 
PAYS BIG MONEY 


CANDLER SYSTEM CO. , 


eet. ome Ben 


our PERFUME DISTRIBUTOR ™ 


‘Wearever Zenith is a flashing beauty 
ofa pen. .. but it is a great deal more besides! 
It is made with exquisite precision. . . built 
meticulously, like a fine telescope. And, like a 
fine telescope, it is thoroughly dependable . 
promising years of devoted service. Zenith, 
with its 14-carat gold point, exclusive "C-Flow” 
feed, rich styling, is today's most rewarding pen 
purchase. Made by David Kahn, Inc. 


util 
Sonya, ete. Low prices, FREE 


SPORTS, INC. (Mfrs. 2850N. Clark St, Dept.S-1,Chicago 14 


Asthma Mucus 
Loosened First Day 


For Thousands of Sufferers 


If choking, easping, whecring. recurring attacks, of 
‘Asthma rob 3 
fer. Get 


Septad encray, accept thie bral 
vor a doctor's prescrl on, from Your 
‘take lirected and. see for. 

Suiciiy i ‘usually elas oven and, remove thick a angling 
Rucus, thus promoting fre ng and refreshing A 

You be the judge. Unless delighted and entirely satisfied with 
feoults, ‘simply return the empty package and your money 
say ise nigel: ddl Bhamnenneaie: ack is guaranteed. ‘Bon suiter ‘another night without trying 


Post-War Jobs 


After the war 
there’ll be more 
of those good old 


MNeNess 


FARM od HOME 
PRODUCTS 


© Sealed First-Aid and Family Med- | 


icines, Spices, Champion Flavoring 
Extracts, Food Products, Toiletries, 
Soaps, Household Necessities, Insec- 
ticides, Livestock and Poultry Pre- 
parations, Brushes, Brooms, Mops. 


Right now nearly half of our 
production goes to the Armed 
Forces with the result that we 
have been unable to serve thou- 
sands of our old customers. 


«ee= When Victory is won, we’ll 
again be producing full time for 
peace and will have need for more 
Dealers (men and women with cars) 
to call on and supply farmers. If you 
are interested in a pleasant, good- 
paying steady job after the war, 


write us for free particulars Now! | 
No previous experience necessary. | 


Furst-McNess Company 


Established 1908 
Dept. Z¥E¥H Freeport, Illinois 


Taine 
cae a we 90 


NOVEMBER, 1954 


Buy Wer Savings Bonds and Stomps regularly. 


333N. 


NOW AVAILABLE 
WITHOUT LIMITATIONS 


1 ~*~ 
AMAZING LIQUID A 
Plastic Paint CS 


your home, 
justrous fini 

fadeproof, water 
or fumes. PLA 


affected by smoke, sas, 

iy amazingly tough, 
‘an apply it yourself, Tt 
brush marks, Being a true plastic it cannot 
be thinned with water, 


brick 
board, even ‘old 
MONEY BACK GUARANTEE 


Use 25% of this resin-based lia- 
uid pl tl 


rourself, 12 colors and clear. $8.60 per gal, 


Give Your Car a Gleaming Plastic 
Finish—Repaint with 


DEALER INQUIRIES INVITED 
CELLO-NU PRODUCTS 


., Dept 1, Chicago 
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no 600 
CAN PASS, 


cus 
SEALED 


PROVES VITAL ZONE SPOTLESS 
AND FREE FROM “G00"—no matter 
how often you smoke it! 


MILANO 


H-C PELLETS ARE AVAILABLE 


Wt dealers of direct. Cal. .22 and Cal. .177. Production of 
th ‘models Benjamin Air ites and Benjainin Air, Pistols 
has been ‘suspended for the duration as our facilities are 
iuaged in Wir Work, WRITE FOR OUR ILLUSTRATED 
PRICE LIST OF Post WAR MODELS TODAY. 

BENJAMIN AIR RIFLE CO.. 811 Marion St. St. Louis, (4) Mo. 


WORLD’S LOWEST PRICED 


ADDING MACHINE “peer 


“SONEY HACK GUARANTEE. Send 
me ey 


CALCULATOR MACHINE COMPANY (Mifrs.) 
©. BOX 1118 CHICAGO, ILLINOIS 


DEPT. 448 


Personalized 
KEY 
CHAIN 


YOUR NAME 


Namechain Mig. Co. 


18 E-Pearsan St, Dep, Chicago 1,1LL. 


JOKE BOOK 


The kind ther tke. 
Riot and the Life of the Parts with 
Of these. pocket size Joke books. They are 
fuil of Entertainment, Fun and Humor. A 

tment of i2 books all different 


FOR 
ADULTS 


You will be both a 


cash of stamps to! 
TREASURE NOVELTY CO. 
72-8th Ave, Dept, 1411 N.Y. 1, NY. 


STOP RADIO STATIC 


The ALL WAVE radio filter is guaranteed to 
help Sou get perfect radio reception. Eliminates 
fail hums, clicks, erucklen, ete., catised by’ elec 
m cleaners, motors and other 
janees, ‘The ALL WAVE is 
aclentise and compact radio filter that can be 
ised on any make electric radio. ‘To connect, Just put your 
dig’ plug” thru. the ALL WAVE's slotted ‘opening ‘and 
’ outlet. 18 DAY FREE TRIAL, Sent €,0.D. 


order-—supply limited, 
Halsted, Dept. AW710, Chieago, 1. 


De #oe A \ { 
the RIGHT wan ? 
‘The prayers of the most worth; ile often fail. Why? 
‘The unworthy often have the greatest heal a 


Fiches and happiness. ‘The best, 
dustrious people often have o y 
row. Why? Thirty yeareago, in Forbidden Tibet, behind 


the highest mountains in the world,a young Englishman 


found the answers to these questions. His eyes were 
opened by the strangest mystic he metduring histwenty- 
one years of travels in the Far East, Sick then, he Te- 
gained health. Poor then, he acquired wealth and world- 
wide professional honors. He wantsto tell the whole world 
what he learned, and offers towend a9,000-word treatise, 
FREE, to everyone who asks promptly. Itis afirstatep 
to the POWER that KNOWLEDGE gives. There is 
no obligation. Write for YOUR FREE COPY today. 
INSTITUTE of MENTALPHYSICS, Dept. M- 
213 South Hobart Blvd., 


THE ONLY TOOL OF ITS KIND fy 


Indispensable for Craftsmen 


BURGESS 


vibro-tool 


Trode Mork Reg. U.S. Pot. OF, 


——__. oss stenens 
———_sees UES CAotoang 


Dr wy 


SS 
ty 


,,you can perform all 
‘many more «With, 
Vibro tool iso yibrating ntrokes pernec: 
110¥, 60 cycle, AC current. Anyone can 
use, See your dealer, or mailed postpaid 
ceipt of check or money order. 
Gilustrated folder free on request. 


AVAILABLE 
NOW 


Iosonty, sletie 


176 N, Wobash Avenve 


‘New York 11, 8. ¥, 


RESET 
LOOSE 
TILES! 


Loose bathroom tiles 
and fixtures canbe 


Paint, Hardware, and 
10¢ Stores. 


Will Your Car 
Outlast the War? 


As a special wartime service to owners 
of of cars, General Motors 
offers a new edition of The Automobile 
User’s Guide, containing 196 practical 
suggestions on such subjects as how 
to get better gasoline economy, how 
to prolong tire life, how to keep your 
car in the best operating condition, 


how to preserve exterior finish, etc. 


You can get your FREE COPY 
from any General Motors dealer 
or by using the coupon below. 


5 2 A ie 2 ee A 


Customer Research Dept., Room 1764 
7 GENERAL MOTORS, DETROIT 2, Mi 


Please send FREE COPY of new 64-page 
“AUTOMOBILE USER'S GUIDE” 


eet accsesteast 
please print 
Address = on 
pleose print 
City... 


Make & Model 
of Car Owned 


RONSO est =) 


WORLD'S GREATEST LIGHTER 


FUSES 
Hw pation to ord 
ED Fim txt bulb 
PUTS “FINGER” ON THE ¢ 
TROUBLE SPOT-- QUICKLY 
MOTORS 


‘Serr arectous time, tnatepenaat 


L.S.BRACH MFG. CORP. 
55 Dickerson St. Newark, WJ. ‘OUTLETS 


RONSONS made today are requisitioned by our 

Government for Armed Forces overseas. Individ 

wol orders cannot be filled. When huge military 

needs are met, there'll be RONSONS for oll 
Nevrk 2, Me 

MAKE YOUR DOLLARS FIGHT— 


Test the Amazing 
Hair Vitamins that Combine “Anti-Gray H. 
with Wheat Germ 0 


tee 100% results, we can and do 
bend 


ay Hair Vitamins. Don’ 

‘pana without taking stepa to sce 
hat ‘Pansies two-way Vitamin Treatment 
ay do for you 


THE PANATE COMPANY, Dept. F262,310 So. Michigan Avenue, Chicago4 


How fo learn to 


fiftes” SHoTGUNS 
TARGG GUNS AND EQUIPMENT 


BEA 


PLASTICS 


FABRICATOR 


You can fabricate beautiful, modern, practical 
plastics gift items at home —for fun or for profits, 
Dept. PS-11, 2850 W. Ave. 35, Los Angeles 41, Calif. 

EASY. No special cools or ness! Earn bie money! 
training necessary. Fasy, {25- — SELL FAST. There is a big de 


Cinating, clean, profitable mand for beautitul, practical 
WE SUPPLY PLASTICS. Choose fift items Sell dirtatly to 
Rems you, want from our stores, Take advance urde 
Catalog. Wer send you crys) CHRISTMAS GIFTS. [eal fur 
talclear Lucite or Plexiglas, Cheistmas. gieing ut selling 
Cut to size, ready to assemble’ —bur stare num! 

YOUR OWN BUSINESS. With GET CATALOG. Stare yourself 
2 little experience, you can va this fascinating hubby ut 
ake these articles co sell at carcer now. Mail the cou 


2 good prot. Sart your pon today for details and 
‘own profitable plastics busi- our catalog of many items. 


PLASTICS FABRICATORS 
2850 W. Ave. 35, 


CATALOG 


i periaen 
Le 


NOVEMBER, 1555 


POOR RICHARD 
wrote a good hand! 


Benj. Franklin won fame with 
his Almanac . . . in later life was 
twice ambassador to England, 
once to France. A clear thinker, he 
took pridein his clear penmanship. 
In his Autobiography, he said, “I 
learned to write a good hand.” 

Our present foreign envoys in 
the AUS—hundreds of thousands 
of them—may write poorer hands, 
but have better pens... Many 
treasure an Inkograph... the pre- 
cision instrument of penmanship. 
Sturdy and speedy-acting, with 
smooth flow of ink, it is built to 
write millions of words. 


‘The needs of service men come first, so 
if your dealer is out of stock—keep trying. 
Sorry, no mail orders—only dealers can 
supply you. 


‘Use any pen to sign up for more 
WAR BONDS! 


INK-O-GRAPH*S2 


Inkograph Co., Inc., 200 Hudson St, N.Y. C. 13 


Savings Bonds ond Stomps regularly. 283 


a LLELTRIE CIRLUGT FESTER 


ELECTRICAL APPLIANCES » RADIOS 
(MOTORS: FUSES “RELAYS CUTOUTS 
WALL PLUGS-SPARK PLUGS ETC 


90 TO 550 VOLTS AC onDC 


DistinguishesAC from DC. Fully 
H sulated lends atford additional bre 


ADDING 
MACHINE 


POSTPAID 


ABSOLUTELY 
ACCURATE 


Yet Weighs Only 5 Ounces 
* Handles Totals up to $10,000,000.00 


TIGHTENS 
FALSE TEETH 


© Metal construction f 


years of service 


wished for a handy little 
that you could take with 

‘on the road, in the 
office, at home or in the shop? You can get 
one now . .. Business tudent, house- 
wife—everyone finds this handy guaranteed- 
accurate little machine useful .., ORDER 
YOURS TODAY. 


SEND NO MONEY 


4 name and address, Then pay postman $2.50 
$2.50 with 


Haven't you oft 
is 


ND NO MONEY order » se totny 


LEE SPECIALTY CO., Dept. PS-4 
Box 3620, Mdse. Mart, Chicago 54, Il, 


MAIL COUPON TODAY- 


‘send me one of Your MIDGET ADDING MACHINES, 
0 T am enclosing $2.50 1D Send €.0.0, plus postage 


erry & stare 
LEASE Pminy PLAINLY, 


—— 


284 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 


d the B-29° 


“SUPERFORTRESS” 


Buildthi 
istie2625"Iine- 
controlled gas 
model of the 


greatest of all 
Bombers. Kit 


36” PIPER CUB 


Well known U.8. plane 
that ig doing, a grand 
‘War job. Kitt 


$150 


‘Another Cleveland Medet 


om 


‘This, js one model every model builder, 
Thould’ build, "Be sure to get Your Kit today 


9 Other Big 36” 
dustrial Tea $150 


Famous U.S.“BLACK WIDOW” 


ree Me, 
Reet oa $ 
sth Rania neue oak “had PY SO 


Them'all, Heit eu 


Si 


Biggest $1.00 Model in U. S. 


Bee, tone, Seater rt 
Bet er for 


RED-ITCHY SKIN? 


watch out—it’s often 


ECZEMA 


Treatment 


Promptly 
Relieves 
Torture! 


First applications of wonderful soothing 
medicated liquid Zemo—a Doctor's for- 
mula—quickly relieve the intense itching 
burning of Eczema, Psoriasis and similar 
annoying skin and scalp irritations due 
to external cause. Zemo also aids healing. 
Amazingly successful for over 35 years! 
Apply anytime— doesn't show on skin, 
First trial of clean, stainless liquid Zemo 
convinces! $ different sizes. Buy Extra 


Strength Zemo for stub- 
tascam TEMO 


CATALOG 5c 


(none tree) 


TELECTIOG WEATING APPLIANCE ELEMENTS REPAIRED 
Use NICHROCITE Paste or Powder 


“BPE =" $1100 


CLEVELAND MODEL & SUPPLY Co. 
4808D-106 Lorain Ave., Cleveland 2, Ohio, U.S.A. 


<a WELD Wi gn SM CLLEIED 


er Weis he ators who 
charts and hep: | Want the grea 


yr WOEIET ROS CO, Box P-114, TROY, 0 


d they can obtain. 


SET THE IMPROVED SUPER DRILL GRINDING ATTACHMENT 


Sharpens drills from 3/32” up t 16 dias 
like new in 3 different drill point angl 
Will grind short, medium and long twist drills up to 11 


Pays for itself the first week 


WHEN YOU GRIND DRILLS WITH THE SUPER GRINDER 
YOURE AN EXPERT FROM THE START. Mischine shops 
Dronounce it s time saver. docs work like the highest 
Driced. grinders, gives a perfect center. clearance 
‘esfred. and three difterent point tapers. Saves 
‘time—grinds “drill. perfectly" in 25" seconds. NO MACHINE SHOP 


ONLY 
$2.95 


COMPLETE! 


Odjustings ‘SHOULD BE WiTHOUT THE SUPER GRINDER. Just mail your cheek 
: a ‘°F money order for $2.95, complete, and your address—ihe SUPER, 
tod Can ‘GRINDER will come to you quickly, postage paid. 


Ra 
Fred F. Ten Eyck, Distributor 


Dept. E, 758 S. Irolo St. 
Los Angeles 5, California 


MONEY 
BACK 
GUARANTEE 


BRONZE FOUNDRY 


udu 
3 gre Cr Rae 
Siniing cartings guickly for new inven: 
Tia fo intctiog td gael pr 

Graer now "ior ean delivery. 
$reg irs are avalible capable Of mak 
Doings weight. aluminum, ‘Cease, 
pan alumiotm, cSpper, brea, 
Pag toy Egor page 


FREE BOOKLET 


EDITED BY DU PONT 
ENGINEERS 


g gives latest methods iy," Dometic ex supp and 110 vote 
for care of car cooling {| AG or BC energy required for operation 

! KANSAS CITY SPECIALT! , 
wee! Box 6022, Dept. $-48 City, Mo. 


‘This clear, concise booklet—“Take Care of 
Your Cooling System’ —is a guide every car 
owner should have. Photographs and dia- 
grams show exactly what to do to keep your 
cooling system in tiptop condition. Tells how 
to find, cure and prevent mechanical troubles 

. _how to clean out rust and scale . . . how to 
get the most heat from car heaters. Compares 
different types of anti-freeze. It’s free—no ob- 
ligation whatsoever. Just mail coupon today. 


E. I. du Pont de Nemours & Co, (Inc.) 
2496-S Nemours Bldg. 

Wilmington 98, Del. 

Please send me a free copy of “Take Care of Your 
Cooling System. 
Name. 
Address 


City. 


>a SHOES 


fara hone. Sad on Seta we Ike eat fot 
Ul footwear, cron ond prownups 
tame Being of er St 


MEND THE HOLE for 

J) lie bate, Dries tough 
ait exe 

me = Won't cme 


(ex) ‘So-Lo 


‘needed no noods to buy. anth year, Write for free Booklet. 
Stephenson System of Foot Correction, 62 Back Bay, Boston, Mast. 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms a comfort cushion: holds dental 
plates so much firmer and snugger that one can eat 
nd tail with greater comfort and security: in 
many cases almost as well natural 

BARC Teese Soattane tear of a sTOppINE, 
Focking, chafing plate. 26¢ and 90¢ at druggists, 
Tr'your druggist hasn't it, don't waste money’ on 
Substitutes, but send us 10c-and we will mail you. 
a generous trial’ box. ‘© 1.P. INC. 


KLUTCH CO., Box 3194-K ELMIRA, N. Y. 


is a Good Business 


With the Foley Automatic Saw Filer you can put 
yourself into @ fine cash business with steady customers and 


inske a good living. ‘The Foley automatically joints the saw 
spacing. The Foley is the 

Gnly machine that Mies all hand saws, also band and cross-cut | 

eltcular saves. 

SEND FOR FREE PLAN—Shows how to start « sa 

repair shop. No ci 


20 Gorgeous Gi 
BEAUTIES IN COZY POSES 
Glamorous, feminine curves in lfe-tke,full- 

color Sewitching beauty pl 

Sour dei or barracks: They'ry 
Saitable for ingluding 
ORDER ROW—Just send gh Yor set of" 30 
FOLEY MANUFACTURING CO. PIN-UP BEAUTIES. postpaid with PICTURE 
1119-4 FoleyBidg., Minneapolis 13, Minnesota CATALOG Usting {300 fallecolor reproduce 


Send Free Plan on Saw Filing business, no obligation tions of original’ paintings by. well Known 
iain artists, Ineluded free of extra charge, 


FRANK MATTHEWS, P1 
|] 112 w. wasnington, Dept. AK, chicago 2, 


Valuable 
Paint wi 

Brushes! 
POLK’S 
RESTORE OLD BRUSHES, Use Dic A-Doo Paine : say Asan 
Brush Bath. Bring valuable bristles back co useful 314 Sth Ave., 
rt New York City 1 


"MODELS of WEAPONS THAT 
ARE BRINGING Zc dona! 


DIC-A-DOO 


PAINT BRUSH 
BATH 


Bt ITALIAN ACC 


un aren) 


LUMINESCENT 
PIGMENTS 
\ THAT 


Praote snd me the LYTE-CRAST Ko Le 
NAME 


av 
[Ly Eccloned tnd Chacko Money Onder Shin povage nad 
Bi Send Lieb Kir C0 Dales saveoe 

scessuneensuseenesnenes Bey Wer Sevings Bonds and Stamps regularly. 


DON’T DRIVE YOUR FRIENDS 


TO DRINK 


USE THE 


Senu-Rtte 

“MIXER” DISPENSER 
AND BOTTLE 
STOPPER 


For friends, family and par 
gutherings..'mix those drtoks” 
indouble guicke 

halBlled bores 


INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


An We 


'Yictory Model Handiweld 
Kee Weider operates from 110 


iia ate 
sirens chara 


INE PRE.WAR 


PIPE CLEANERS 


ware 
yoDAY! 


LANE TOBACCO, LTD., 156 E. 42nd ST., NEW YORK 


vecttin CVWILEIAMS 


SHEETS “Tw. WILLIAMS & CO.. BUFFALO. H. ¥ 


2 SHAVE Si 


bias HB a 


This Horseshoe 
Ring, Handmade, 
Hand - engraved, 
inlaid with simu: 
lated pearl, 
KNOCKOUT! 
Shoeand shank of 
everlasting Monel 
Metal is 


GUARANTEED 20 YEARS 
‘Supply ia limited ...rush your order! SEND NO 
MONEY. Pay Postman only $3.85, plus excise tax 
‘and postage. Return for refund in five days if not 
Gelighted. State size. Address: 


AMERICAN JEWELRY CO., wootiifa’ Weve. 


DEPTH GAGE—HEIGHT GAGE—SURFACE GAGE—3 IN ONE 


You Can Fi 


ish on Your Own Lathe in Less than 4 Hours 


MOST OF THE MACHINE WORK IS ALREADY DONE 


—_—_ 


Both t 


‘The bases have been milled and finish ground, The handle 
is finish turned, knurled and polished. ‘The measuring rods are all 
squared, hardened and ground at the points contacting the work, 
Height and Surface Gage Attachments are complete 
ished, hardened, ground and ready to use. KIT CONTAIN: 
material (part machined, hardened and ground, as stated above). 
both Height and Surface Gage Attachments, simple drawings and 
complete, easy-to-follow. detailed instructions. 
Make your spor 
‘gages yourself; if you bought them in the store already 
finished you would pay a great deal more. 


fin- 
All 


ime pay you @ profit by finishing these precision 


ALCO SHOP 


2628 Armstrong Avenue ® Los Angeles 26, Calif. 


This one 


(QAO 


P-QTU-K74Z 


An Important Factor In 
Reaching this Goal Is Daily 
Vitamin Supplementation 


Forward-looking manufacturers know that the 
healthy worker is the most efficient worker and 
that good health hinges on good nutrition. 


Production records in many plants show 
that workers participating in a planned vita- 
min nutrition program produce more goods 
at less cost, have less work and material 
spoilage, a better mental attitude and less 
absenteeism than before the vitamin program 
was installed. 


Some of these records are available for you 


2 oneal DAY 


VITAMINS 
Cinelli a AF se wa Ea Nan 


to see. We will be glad to explain them to any 
executive, doctor, or nurse upon request. We 
shall also be glad to mail you our informative, 
factual book . . . “VITAMINS—A Vital New 
Force Geared To Industry” . . . and to show 
you, without obligation, how our’ONE-A-Day 
Vitamin Nutrition Program can be successfully 
and profitably installed in your establishment. 


Attach the coupon 
below to your Company 
letterhead and mail to... 


INDUSTRIAL VITAMIN DIVISION 
MILES LABORATORIES, INC. 
Elkhart, Indiana 


MILES LABORATO 


ES, INC. 


H 
1} Yer! ELKHART, INDIANA 
| You May Mail Your Book to Us. 
1 You May Call on Us and Discuss @ 
1 Vitamin Program for Our Plant 
1 
1 Nawe, 
“| PLant. 
{ Tme, 
4 


ae | 


ad 


5lh HANDY ASSORTMENT § 
RANRY, ASSORTUENT 4. QB 
Pp Ja— WORKSHOPS — HOME USE Ma 
Ss EECH SCREWS © NUTS © BOLTS. © WASHERS 
RIVETS © SPRINGS © BRACKETS © MISC. 


UNDERSTANDING MORE THAN 1,000 PIECES 


5 full pounds—a veritable treasure chest of 


TEST eon ir 


FOR THE HARD OF HEARING weet Sar 
" 


(Check your scorer 


RIGHT WRONG 


1. Is the sun larger than the earth? 
2. Name the tree on which bananas grow 


3. Explain the purpose of fire drills 


'MAGI- GLO fami 


IKE MAGIC—MAKE ANYTHING 
IN THE DAR 


4. Name a state which has no seacoast 


5. Explain why bottle flor 


If you score less than 80%—you need the new 
super Telex hearing aid to give you complete 
hearing. Telex gives you noiseless, effortless 
hearing, under all conditions. Test a new super 
Telex. It will be fitted scientifically. The complete 
speech test will prove our claims. No obligation. 


iy 
Memittance with erder from outelde 


NATIONAL GEM COMPAN 
466, Department C.H.A., Cl 


DUPOR No.1 MINIATURE 
DUST MASK 


Wise wha aa. rag. ao. seny at, ee 
ean. Many 84 pis set et hep el Cand aot 
see oo ayo es pete Pech panne 
‘ncn eon pn Hy sre we hap eng 
‘on, Wogs tt We ie Ue 
1.8. Covi 5, South Band inde 


"100 si. recy a 
Hearing Centers From Coast to Coast sgiohersaneoameces HAVES Madi 


Consult Your Telephone Book 
iene } MASTER HONE puts perfect 
TELEX LABORATORIES, 52 Telex Pork. Minmeopali, Minesota stage on tied bledes ina 


| would like to receive your compl wan “Made of special 


TELEX 


‘50 each postpaid in U.S. and Canada, or send 
$1.00 fer 3 (No COD's). Write for quantity prices. 


WISCONSIN ABRASIVE COMPANY, 528, Milwaukee 11, Wisconsin 
290 Buy War Savings Bonds ond Stomps regulerly. POPULAR SCIENCE 


HAVE FUN PROENABLY 


WITH THIS 
BOOK OF _ 


BUILT FROM OLD)” 
AUTO GENERATORS AND PARTS— 


these fascinating and practical projects are inex- 
pensive to make and require no special tools or ex- 
perience to carry them through. The different 
types of welding equipment are given particular 
attention, for your instruction and profit. 


WITH THESE PLANS YOU NEED NOT 
YOU CAN MAKE: SEND MONEY— 

200 Amp, Generator Welders 
Workshop Spot Welder 


FIN ip and mail the cou- 


Gunsmith’s Carbon Welder 
Electric Fe 


lye 
and Many Other Thi 


$12.50 if 
Plans Bought | #7 
Individually! —_ 


LEJAY MFG.CO 


23 LEJAY BUILDING, 
MINNEAPOLIS 8, MINNESOTA 


MAIL COUPON TODAY with only $1.50 
SESS eT see RRS 


NOVEMBER, 1944 Buy War Savings Bonds and Stomps regulerly. 291 


imits and Fine Finish- 
FOR EFFICIENT PRODUCTION 


Close limits and a fine finish are essential for efficient production on 
i many important metal working operations. Maximum output at minimum 
} cost can be attained only when the methods and machines are such that 
close tolerances and the best possible finish can be maintained on piece 
after piece, indefinitely. 

It is on this type of work—exacting toolroom jobs or production oper- 
ations that call for toolroom aécuracy—that the high precision and depend- 
able performance of South Bend Lathes pay real dividends. Their smooth 
* operation through a wide range of spindle speeds produces surprisingly 

fine finishes. In fact, when South Bond Lathes are installed, subsequent 
finishing operations can often be eliminated, 

Today South Bend Lathes are hetter in every way. Our entire plant is 
devoted to lathe production—we manufacture no other products. There has 
been no lowering of standards because of war-time restrictions or shortages 
and the use of substitute materials is negligible, limited to non-essential 

u 7 parts such as name plates, paint, etc. Improvements have been accelerated 
to meet war product 

South Bend E «1 Toolroom Lathes are made in five siz 
9%, 10°, 13%, 1184", and 16” swing. Precision Turret Lathes are available 

i ries 900 having 9" swing with 34” collet 
ies 1000 having 10” swing with 1” collet 
capacity. Write for Catalog No. 100-C. 

BUY WAR BONDS NOW... SAVE FOR LATHES 


SOUTH BEND LATHE WORKS 


Lothe Builders For 37 Years # South Bend 22, Indiana 


Ose. y 


8 POST-WAR 
PRIORITY PLAN 
‘To those who cannot qual- 
‘ify for a war-time priorit 
Sguth Bend: Lathe Werks 
sifera a practical Pout War 
Priority Pas. You ean place 
your order now far any 
South ‘Bend Lathe. ‘Node. 
posit or down payment is 
required, We ask only that 
the order be placed in good 
faith, When cian produc: 
tion is resumed, orders will 
be filled in the sequence es- 
tablished by the numbers of 
the Post-War Priority Cer 
tiicates, Should condita 
hecessitate, the order 
Be cencelisd st an” Gn 
Write for details of tie plan, 


292 Buy Wer Savings Bonds and Stamps regularly. POPULAR SCIENCE 


HERE'S TOUR GHANCE OF A LIFETIME TO UWN THE WORLD'S MUS! 


Covers EVERYTHING Amateurs and Pr, 
Want to Know About Every 
Of Photog 


lifetime 
} Morocco- =f 
Grained 
BUCKRAM 
Omamented 
in REAL 
23-KARAT 
GOLD! 
4 

* 
Each 
Volume 
7x10 
Inches 


38-Page Master Index List 


A to Z Arrangement Places Everything 
r Instant Command 


"Th tact quickly’ €0 
nice advantage of this opportunity 


‘Photo, Cartoons 
nt 


Greatest Faculty of Experts by th 
i 


‘Think of having at your instant command The Most Lavishly Illustrated 
the help and. advice of din Work of Its Kind in Existence 
Y yer tagmpletures! 472 


NATION, 
Ucar), 


LUA 


fora ites 
‘nether Photorraphy je sur hobby. or your « 
you need this Enerelopedta. Tt wil show You. (i 
cr Tess from, Your work. give you { 
‘But 04 


ld walk a mile 


\£s 


m, °/ 


aby 


rest 10! 


Hour after hour, mile after mile, 
that’s Johany Doughboy's march- 
ing routine. And when that 10- 
minute rest period comes along, 
well, that’s when Camels come into 
the picture. For Camels and uni- 
forms have been constant com- 
panions from way back—they 
were in ‘18, and they are today, 
the soldier's favorite cigarette. 


March 50 min.. 


Yor a CAMEL. 


The “soldier's pack” 

That's Camels! Cool, extra-mild— 
with a full-flavored appeal that 
never wears out its welcome. No 
matter how many you smoke, 
Camels don’t go flat. Camels always 
taste fresh . . . good! If you're not 
already a Camel smoker, try them 
today. Let your own taste tell you 
the meaning of the words, “I'd 
walk a mile for a Camel.” 


9 


